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PREFATORY  NOTE. 

r[S  report  upon  the  Auriferous  Deposits  aud  Mines  of  Menzies, 
by  Mr.  H.  P.  Woodward,  forms  another  of  the  series  designed 
to  treat  of  the  different  mining  centres  of  the  State. 

The  geological  work  was  based  upon  the  topographical  map 
prepared  by  Mr.  W.  D.  Campbell  in  the  year  1899.  The  existence 
of  this  map  greatly  facilitated  Mr.  Woodward-' s  work,  and  it  is  much 
to  be  regretted  that  it  has  not  hitherto  been  found  possible  to  have 
the  necessary  topographical  work  completed  and  available  before 
the  geological  surveys  of  important  mining  centres  are  undertaken. 
The  preparation  of  the  top<^raphical  map  of  Menzies  involved  a 
good  deal  of  labour,  necessitating  the  fixing  of  all  shafts,  etc.,  in 
addition  to  running  contour  lines  10  foet  apart  in  altitude  ;  the 
survey  was  carried  out  with  a  four-inch  tacheometer,  and  as  a  check 
a  few  measurements  were  made  with  a  chain.  In  order  to  preserve 
continuous  contour  lines,  the  survey  was  carried  a  little  further  than 
would  otherwise  have  been  the  case. 

The  area  embraced  by  Mr.  Woodward's  work  covers  about  50 
square  miles,  and  includes  the  productive  area  of  the  district  so  far 
as  at  present  understood.  The  field  work,  upon  which  Mr.  Wood- 
ward's geological  and  mining  work  is  based,  was  commenced  in  May 
and  concluded  on  the  20th  of  October,  1905,  but  owing  to  the  necessity 
for  him  remaining  in  touch  with  the  Perth  office  during  my  absence 
in  the  North-West,  and  in  paying  short  visits  to  different  portions 
of  the  State  for  specially  urgent  purposes,  the  Menzies  survey  could 
not  be  carried  out  continuously. 

In  its  essential  geological  features,  Menzies  consists  of  a  complex 
of  basic  rocks,  through  which  have  been  intruded  a  series  of  acidic 
dykes,  which  in  all  probability  emanated  from  the  large  granitic 
mass  which  forms  the  higher  ground  in  the  vicinity  of  Springfield, 
near  the  eastern  border  of  the  map. 

The  ubiquitous  cover  of  superficial  deposits  has  rendered 
geological  mapping  somewhat  difficult,  but  so  far  as  possible  the 
different  rock  masses  and  associated  ore  deposits  have  been  delineated 
on  the  geological  map  with  such  a  degree  of  accuracy  as  the  scale  of 
the  field  plans  would  admit. 

The  basic  crystalline  rocks  of  Menzies  are  of  considerable 
importance,  as  they  are  everywhere  genetically  connected  with  the 
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auriferous  quartz  reefs  of  the  district ;  they  consist  for  the  most 
part  of  amphibolite  and  diorite,  and  their  derivatives :  serpentine* 
chlorite,  and  hornblende  schists.  Many  of  the  more  or  less  foliated, 
or  quasi-schistose  basic  rocks,  when  followed  down  to  about  100  feet 
or  so  below  the  surface,  gradually  give  place  to  massive  greenstones, 
which,  however,  when  exposed  to  the  weather,  rapidly  become  fissile 
and  split  readily  along  cleavages  planes.  This  dormant  foliation 
has  been  proved  to  exist  to  the  greatest  depths  yet  attained  on  the 
field,  viz.,  800  feet. 

The  acidic  rocks  only  occupy  a  relatively  small  area  of 
the  surface  in  the  vicinity  of  Springfield,  though  their  existence 
beneath  the  superficial  cover  has  been  proved  in  wells  and  quarries 
to  the  north  and  west.  They  consist  chiefly  of  gneiss,  mica  schist, 
sericite  schist ;  and,  as  is  the  case  with  the  basic  rocks,  the  schistose 
character  seems  to  be  lost  at  a  variable  depth  below  the  surface. 
There  seem  good  reasons  for  believing  that  this  mass  consists  of  a 
porphyritic  granite,  which  owes  its  present  condition  to  crushing 
and  hydration.  A  portion  of  the  field  is  traversed  by  numerous 
acidic  dykes,  some  of  which  are  of  considerable  horizontal  extent ; 
they  are  generally  represented  by  sericite  schists  and  allied  rocks, 
though  transitions  from  such  to  porphyritic  granite  have  been 
noticed. 

The  quartz  reefs,  which  are  confined  to  the  greenstones,  are  of 
various  types  and  of  somewhat  different  characters.  Several  large 
banded  quartz  reefs,  approaching  quartzite  in  appearance,  occur  in 
certain  localities ;  they  are,  however,  of  no  extent,  nor  are  they  of 
any  economic  importance. 

Some  very  ferruginous  lodes  which,  below  water-level  often 
pass  into  marcasite,  are  met  with,  and  can  be  traced  for  considerable 
distances ;  whilst  these  deposits  have  proved  to  be  auriferous,  they 
have  invariably  been  found  to  be  of  so  low  b  grade  as  to  be  unwork- 
able. 

Most  of  the  gold  from  Menzies  has  been  obtained  from 
segregation  reefs,  which  have  an  irregular  lenticular  habit.  ,One  of 
the  longest  of  these  is  1,600  feet,  though  with  the  exception  of  those 
in  the  few  larger  mines,  these  segregation  reefs  do  not  attain  any 
great  longitudinal  extent,  but  form  a  series  of  small  but  rich 
paralJel  veins. 

One  or  two  fissure-veins  occur  in  the  field,  but  the  comparative 
poverty  of  their  gold  contents  is  more  than  compensated  for  by 
their  extent  and  the  probabilities  of  continuity  in  depth. 
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Every  available  mine  on  the  field  was  visited  by  Mr.  Wood- 
rard  during  the  course  of  his  work,  but  many  of  the  larger 
properties  were  shut  down  and  inaccessible.  Full  and  detailed 
descriptions  of  the  mines,  accompanied  by  mining  plans,  without 
which  the  text  would  be  wellnigh  unintelligible,  are  given  in 
ertenso  in  the  report. 

Statistics  of  the  production  of  the  district  are  attached  to  the 
descriptive  portions,  and  in  the  form  in  which  they  are  represented 
the  figures  give  as  complete  a  record  of  the  gold  yield  of  the  various 
deposits  of  Menzies  as  is  possible.  These  demonstrate  that  from 
the  area  embraced  by  the  Geological  Map  of  Menzies  there  have 
been  produced  403,78771  fine  ounces  of  gold,  derived  from  the 
milling  of  848,967*40  tons  of  quartz,  or  at  the  rate  of  115  fine 
ounces  per  ton. 

The  deposits  so  far  opened  up  have  not  been,  below  the  depth 
of  800  feet,  as  satisfactory  in  regard  to  both  quantity  and  quality 
of  the  ore  as  in  the  higher  levels.  Although  many  of  the  larger  ore 
deposits  appear  to  have  been  virtually  worked  out,  there  seems  every 
reason  to  believe  that  other  deposits  of  a  somewhat  similar  nature 
to  the  smaller  veins  already  opened  up  in  many  of  the  old 
workings  may  be  reasonably  expected  to  be  discovered  by  judicious 
exploration,  and  may  prove  possibly  of  equal  value. 

The  report  and  accompanying  maps  were,  on  being  submitted 
to  the  Hon.  the  Minister  for  Mines,  ordered  to  be  printed  for  public 
information. 

The  index  to  names,  places,  mines,  reefs,  etc.,  occurring  in  the 
njport  has  been  prepared  by  Mr.  P.  J.  Atkins,  Clerk  to  the 
Geological  Survey. 

A.  GIBB  MAITLAND, 
Geological  Survey  Office,  Government  Geologist. 

Perth,  12th  April,  1906. 
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Tbe  Anriferoas  Deposits  and  Mines  of  Henzies, 

NORTH    COOLGARDIE    GOLDFIELD. 


Introduction. 

This  report  is  accompanied  by  a  geological  and  topographical 
map  of  the  district  around  the  town  of  Menzies,  also  a  plan  show- 
ing the  underground  workings,  lodes,  cross-courses,  etc.,  of  the 
principal  mines,  and  has  been  divided  into  sections  under  the 
following  heads : — 

I.  General. — A  description  of  the  position  of  the  area 
under  review,  with  its  discovery,  history,  and  annual 
production  of  gold  from  1896  to  1905. 

II.  Topography. — A  short  general  description  of  the 
physical  features  of  the  district. 

III.  Water  Supply. — A  description  of  the  sources  from 
which  it  is  obtained,  and  its  character,  with  a  rainfall 
table  for  the  preceding  nine  years. 

IV.  Descriptive  Geology. — A  short  description  of  the  nature 
of  the  various  rocks,  dykes,  reefs,  and  faults. 

V.  Economic  Geology. — A  short,  description  of  the  various 
mines,  with  the  quantity  of  gold  yielded  by  each 
lease  in  the  district  since  its  discovery. 

VI.  Conclusion. 

Appendix  I. — Synoptical  Table  showing  the  yield  of  the 
Leases  at  Menzies  up  to  the  end  of  1905. 

Appendix  II. — List  of  Rocks  in  the  Geological  Survey 
Museum,  collected  in  the  Menzies  District. 

General. 

Menzies  is  situated  in  the  North  Coolgardie  Goldfield,  longi- 
tude 121  degrees,  S.  lat.  29  degrees  40  minutes,  at  an  altitude  of 
1.403  feet  above  the  sea-level,  being  connected  with  Perth  and 
Fremantle  by  a  railway  line  467  miles  in  length  via  Kalgoorlie. 

In  a  Handbook  of  the  North  Coolgardie  Goldfield,  compiled  by 
Mr.  J.  Mclntyre  and  published  by  the  Herald,  at  Menzies,  in  1899, 
it  is  stated : — 

"L.  R.  Menzies,  after  whom  the  district  is  named,  and  J. 
McDonald  (representatives  of  a  Perth  syndicate)  applied  on  the  Ist 
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October,  1894,  for  the  first  lease  in  what  is  now  known  as  the 
Menzies  district.  They  were  not,  however,  the  first  prospectors. 
A  well-equipped  party  came  from  the  90-mile  (Goongarrie)  in 
August  of  that  year,  consisting  of  J.  Brown,  C.  Kirby,  and  C. 
Jackman,  and  had,  to  a  certain  extent,  developed  a  show  about  two 
miles  south  of  the  lease  Messrs.  Menzies  and  McDonald  applied  for. 
It  did  not  turn  out  as  expected,  and  the  lease  was  not  at  t-hat  time 
applied  for,  though  afterwards  it  was  taken  up  and  called  the 
*  Pioneer'  (Lady  Harriet).  The  lease,  however,  which  Menzies 
obtained  was  the  world -famed  '  Lady  Shenton,'  the  leading  mine  of 
the  district." 

Owing  to  the  richness  of  the  early  discoveries,  this  district 
rapidly  attracted  considerable  attention  in  the  mining  world,  with 
the  result  that  numerous  companies  were  floated  and  large  areas 
applied  for  as  leases.  Unfortunately,  however,  the  rich  properties 
were  limited,  and,  more  unfortunately  still,  the  lodes  in  these,  after 
yielding  a  considerable  quantity  of  gold,  have,  with  a  few  exceptions, 
decreased  so  considerably  in  size  and  richness  in  their  lower  levels 
that  work  has  been  practically  suspended. 

Up  to  the  end  of  the  year  1905  over  400,000ozs.  of  gold  were 
obtained  from  this  district,  of  which  total  over  seven-eighths  were 
produced  by  seven  Companies,  the  properties  of  five  of  which  have 
now  practically  ceased  to  be  productive.  In  spite  of  this  fact  it  is 
most  satisfactory  to  note  that  the  gold  returns  from  this  district 
have  not  fallen  off  as  considerably  as  might  have  been  expected, 
this  being  due  to  the  large  number  of  small  rich  shows  that  have 
been  developed  by  working  miners  since  the  establishment  of  a 
State  Battery. 

The  following  is  a  statement  of  the  gold  yield  from  this  district, 
from  its  inception  up  to  the  end  of  1905,  as  reported  to  the  Mines 
Department:  — 

Tdble  showing  the  Annual  Yield  of  Gold  from 
the  Menzies  District,* 


Year. 

OzB.  crushed. 

Gold  therefrom^. 

Rate  per  ton. 

tons. 

fine  ounces. 

OES. 

Prior  to  1897 

8,472 

17,135-24 

2-02 

1897 

26,181-35 

45,979-54 

1-75 

1898 

24,114-00 

45,691-80 

1-89 

1899    ...         

38,288-05 

50,076-01 

1-30 

1900 

34,06rt-75 

39,72009 

1-16 

1901 

38.202-25 

43,831-80 

114 

1902 

48,945-50 

47,08063 

107 

1903 

51,782-35 

47,929-20 

•92 

1904 

41,984-85 

31.146-12 

•74 

1905 

41,935-30 

85-197-28 

•84 

Total      

348,907*40 

403,78771 

116 

*  This  table  includes  onlr  the  returns  from  those  leases  which  are  embraced 
by  tne  area  of  the  Geological  Map. 
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I.— General    Geology. 


Section   I.— Topogrrftpby* 

The  area  under  review  surrounds  the  township  of  Menzies,  cover- 
ing about  50  square  miles,  the  survey  of  which  was  carried  out  by 
Mr.  W.  D.  Campbell,  Assoc.M.Inst.C.E.,  F.G.S.,  Topographical 
Surreyor,  and  now  Assistant  Geologist ;  and  it  is  upon  the  plan 
which  he  prepared,  and  which  was  printed  in  1899,  that  the  present 
geolo^cal  lines  have  been  laid  down. 

The  tract  covered  by  the  plan  can  best  be  described  as  an 
elevated  hilly  region  surrounded  by  alluvial  plains,  which  latter 
gradually  fall  towards  lakes. 

The  whole  was  originally  thickly  covered  with  mulga  scrub 
with  here  and  there  stunted  gum  trees,  but  since  mining  operations 
started  the  timber-cutters  have  made  very  considerable  inroads 
into  it,  in  fact  those  portions  near  the  town  and  mines  have  been 
absolutely  denuded  of  timber. 

The  highest  hill  is  Mt.  Misery,  1,660  feet  above  sea-level,  or 
330  feet  above  the  alluvial  flats ;  it  is  situated  near  the  centre  of  a 
rough  range  of  hills  which  run  in  a  north-west  direction  upon 
the  eastern  side  of  the  district.  These  hills  pi'esent  a  steep  face  to 
the  eastward  but  are  flanked  by  a  belt  of  broken  elevated  country 
to  the  westward,  which  gradually  descends  towards  the  flats  whicn 
lie  to  the  north,  south,  and  west. 

Except  in  the  hilly  regions,  well-defined  watercourses  are  of 
rare  occurrence  owing  to  the  very  gradual  fall  and  the  pervious 
nature  of  the  surface ;  in  consequence,  after  heavy  rain,  like  thunder- 
storms, lai^  tracrts  of  the  alluvial  flats  may  often  be  covered  for  a 
short  time  by  a  thin  sheet  of  water,  whilst  after  light  rains  no  water 
runs,  but  the  whole  becomes  so  boggy  as  to  be  impassable. 


Section  II. —Water  Sapply. 

Owing  to  the  facts  mentioned  above  and  the  generally  light  and 
Tery  uncertain  character  of  the  rainfall  this  area  is  not  adapted  to 
the  conservation  of  surface  water,  whilst  the  subterranean  supply  is 
very  limited  ;  the  area  over  which  that  of  a  potable  quality  can  be 
obtained  is  small  and  the  supply  extremely  limited. 

Although  the  united  supply  from  the  above  two  sources  has 
very  frequently  proved  inadequate  for  the  domestic  requirements  of 
the  residents  the  demand  for  an  extra  supply  is  of  too  intermittent 
a  character  to  warrant  the  erection  of  a  condensing  plant,  there- 
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fore  water  is  now  hauled  by  the  railway  from  the  Goldfields  Water 
Supply  reservoir  at  Kalgoorlie,  a  distance  of  80  miles,  which 
materially  increases  the  cost  of  living. 

In  the  upper  levels  of  the  mines  a  small  supply  of  salt  water 
is  often  encountered  in  sinking  but  this  is  practically  lost  in 
depth,  therefore  milling  plants,  etc.,  are  mainly  dependent  upon  a 
supply  of  salt  water  pumped  a  considerable  distance  from  a  low- 
lying  area  to  the  westward  of  Menzies,  which  renders  treatment 
costly  and  precludes  the  possibility  of  the  profitable  working  of 
low-grade  deposits.  The  underground  fresh  water  supplies  are 
confined  mostly  to  alluvial  basins  upon  the  eastern  side  of  the 
district,  and  being  entirely  dejjendent  upon  the  rainfall  the  supply 
varies  considerably  and  is  limited. 

AnnU'ttl  Rainfall  ai  Menzies. 


Year. 


Inches. 


I     Daya  upon 
I  which  rain  fell. 


1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 


4-52 

4-45 

4-80) 

1217 

717 

11-26 

15-24 

9-70 

6-81 


38 
28 
32 
58 
30 
34 
53 
55 
29 


Section  III.— Descriptive  Geology. 

In  order  to  follow  this  description  it  will  be  necessary  to  refer 
to  the  Geological  Map  of  the  district,  upon  which  the  boundaries  of 
the  various  formations  have  been  carefully  laid  down. 

By  reference  to  the  Explanation  of  the  Colours  and  Signs  upon 
the  map  it  will  be  seen  that  the  rocks,  which  are  represented  by 
distinguishing  colours  and  signs,  have  been  classed  under  the  fol- 
lowing headings : — 1st,  the  Recent,  which  is  subdivided  into 
Alluvium  consisting  of  clay,  loam,  sand,  and  gravel  of  the  flats  and 
creek  beds,  and  Laterites  consisting  of  brown  hematite  (ironstone), 
ferruginous  claystone,  and  conglomerate  (cement)  capping  the  hills 
and  ridges.  2nd,  the  Crystalline  and  Altered  Rocks,  which  have 
been  subdivided  into  Basic  consisting  of  serpentine  and  chloritic 
schists,  amphibolites,  aphanatic  diorite,  and  other  hornblende  and 
allied  rocks,  and  the  Acid  consisting  of  sericite,  mica  schist, 
granite,  and  quartzite.  3rd,  the  Igneous  Rocks  which  occur  as 
dykes  of  felsite,  porphyry,  and  giunite. 
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The  two  general  cross-sections  at  the  bottom  of  the  map  will 
make  clear  the  fact  that  although  a  very  considerable  area  is  mapped 
a>  alluvium  this  is  often  of  little  thickness  ;  in  fact  near  the  Lady 
Sbenton  mine  and  at  several  other  points  along  the  auriferous  belt 
It  barely  covers  the  weathered  schists,  whilst  reefs  often  outcrop 
through  it.  It  is  strictly  speaking  a  superficial  deposit  resulting 
•iirectly  from  the  weathering  of  the  schists  in  situ,  but  since  it 
Diasks  the  underlying  rocks,  dykes,  etc.,  and  merges  imperceptibly 
into  the  true  alluyiimi,  it  has  been  included  under  that  head. 

In  both  sections  the  portions  of  the  various  rocks  near  the 
snirface  in  the  zone  of  hydration  have  been  ruled  to  indicate  their 
f«»liated  nature,  whilst  the  rocks  beneath  are  coloured  to  represent 
diorite  and  granite  respectively  as  their  probable  anhydrous 
character. 

Becent  Superficial  Deposits. 

The  greater  portion  of  the  surface  of  the  area  mapped  is 
o^vered  by  shallow  superficial  deposits,  which  have  been  classed 
under  two  heads,  viz.:  Alluvium  and  Laterites. 

The  Alluvium  covers  all  the  plains,  flats,  and  valleys,  and 
^-•onsists  of  soil,  clay,  loam,  sand,  gravel,  and  cement  (calcareous 
djnglomerate),  varying  in  thickness  from  a  few  inches  to  many 
feet,  their  surface  being  often  covered  with  fragments  of  ironstone, 
tjuartz,  or  rock  which  when  auriferoug  are  worked  as  dryblowing 
patches  and  deep  leads. 

The  term  aUuvium  has  been  adopted  to  cover  these  recent 
surface  accumulations  as  a  matter  of  convenience,  but  it  is  hardly 
accurate  nomenclature  since  only  those  portions  which  follow  the 
drainage  channels  appear  to  have  been  deposited  by  the  action  of 
running  water,  whilst  the  balance,  which  is  by  far  the  most  con- 
siderable, has  evidently  been  formed  from  the  gradual  disintegration 
of  the  rocks  by  meteoric  influences,  but  for  obvious  reasons  it  has 
been  found  impossible  to  distinguish  it  from  the  genuine  alluvium. 

The  Laterites  are  found  capping  many  of  the  hills  and  ridges, 
being  apparently  the  remnants  of  an  extensive  formation  which 
Covered  the  entire  western  portion  of  the  area,  the  softer  portions  of 
which  have  gradually  yielded  to  atmospheric  influences  but  still 
leave  ample  evidence  of  their  previous  existence  in  the  ironstone 
fragments  which  cover  the  flats. 

These  cappings  are  composed  of  ironstone,  which  however 
varies  very  greatly  in  composition  from  almost  pure  limonite 
(hvdrated  oxide  of  iron  or  brown  hematite)  [1177-8,  1203-4,  6317] 
to  earthy  ochres  and  ferruginous  clays. 

These  ironstones,  although  presenting  a  dark  chocolate- 
coloured  polished  exterior,  when  broken  are  found  to  be  of  a  very 
porous  nature,  which  renders  them  very  susceptible  to  atmospheric 
influences,  with  the  result  that  the  more  or  less  horizontal  hard 
crust  has  been  riddled  with  pipes  and  caverns  by  meteoric  water, 
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which,  causing  it  to  collapse  from  time  to  time,  have  so  broken 
these  cappings  that  they  mostly  present  the  appearance  of  an 
aggregate  of  rough  masses. 

Beneath  these  cappings  are  soft  beds  of  a  mbre  or  less  earthy 
nature,  which  when  followed  down  merge  imperceptibly  into  the 
oxidised  rock  beneath ;  this  portion  of  the  formation  is  also  a  source 
of  weakness  to  the  ironstone,  since  animals  and  reptiles  burrowing 
beneath  the  harder  crust  cause  falls  of  the  roof  through  leaving 
insufficient  support. 

Laterites  are  the  result  of  subaerial  decomposition  of  the  rocka 
in  situ,  due  to  hydration  and  oxidation  in  a  practically  rainlesp  and 
tropical  country,  consequently  their  composition  is  liable  to  vary 
considerably  even  over  a  small  area,  it  being  governed  by  the  nature 
of  the  underlying  rocks. 

That  ferruginous  laterite  cappings  are  most  commonly  met 
with  is  due  to  the  fact  that  the  amphibolite  series  from  which  they 
were  derived  are  largely  developed  upon  the  goldfields  and  are  rich  in 
iron,  whilst  further  deposits  of  this  nature  were  able  to  resist  recent 
denuding  infliiences  better  than  the  softer  deposits  of  a  purely 
magnesian,  calcareous,  and  aluminous  character,  and  in  conse- 
quence they  not  only  remained  themselves  but  also  protected  the 
underlying  rocks,  with  the  result  that  they  now  appear  as  ridges  or 
hills  since  the  adjoining  unprotected  country  has  been  denuded. 
They  are  of  little  economic  value  upon  this  area,  for,  with  the  single 
exception  of  that  upon  the  Crusoe  hill  a  small  but  rich  deposit  of 
gold  was  discovered  associated  with  one  of  these  earthy  ferruginous 
beds;  in  this  deposit  the  gold  was  found  to  be  of  an  entirely 
different  character  and  of  a  much  higher  value  than  that  obtained 
even  from  the  oxidised  zone  in  the  mines,  whilst  subsequent  trench- 
ing and  cross-cutting  beneath  it  failed  to  prove  the  presence  of  any 
auriferous  body  in  the  vicinity.  The  inference  therefore  is  that 
this  deposit  results  from  the  concentration  of  gold  carried  in  small 
quantities  in  the  country  rock  (this  being  a  common  feature  of  this 
belt),  during  which  process  the  silver  and  baser  metals  were  removed 
and  the  fine  particles  of  gold  united. 

The  Crystalline  Series. 
These  rocks  not  only  outcrop  over  a  considerable  portion  of 
this  area  but  also  underlie  directly  all  the   superficial   deposits: 
great  interest  centres  in  them  as  they   form  the   matrix  of   the 
auriferous  quartz  bodies. 

They  have  been  divided  into  two  groups  upon  the  map,  viz. :  (a) 
the  Basic,  which  consists  largely  of  hornblende  and  minerals  result- 
ing from  its  hydration,  such  as  serpentine,  talc,  and  chlorite ;  and 
(h)  the  acid,  in  which  silica  predominates. 

The  basic  series  are  traversed  by  numerous  felsite  and  granite 
dykes,  which  were  apparently  intruded  prior  to  the  formation  of  the 
quartz-veins  since  these  latter  intersect  both  the  basic  and  acidic 
rocks,  without  the  remotest  partiality. 
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Of  these  rocks  the  basic  cover  by  far  the  greater  extent,  pre- 
senting generally  at  the  surface  a  schistose  character  [750, 752, 754, 
1047]  merging  imperceptibly  into  massive  crystalline  amphibolites 
[Sn,  1174, 1190, 1988],  which  usually  form  rough  ridges  or  bosses, 
bat  are  clearlj  not  dykes,  since  all  attempts  to  define  their 
boundaries  failed  utterly. 

When  these  rocks  are  sunk  upon,  as  in  mining,  their  character 
quickly  changes,  the  schistose  structure  giving  place  below  the  water- 
level  (about  100  feet)  to  a  massive  aphaniticjomted  diorite  in  which 
no  cleavage  plajies  are  visible  [6371, 8312, 6331].  It  breaks  in  masses 
niore  or  less  cubical  exhibiting  absolutely  no  schistose  structure  to 
the  naked  eye,  but  on  exposure  to  the  action  of  the  weather  dormant 
cleavage  pbuiee  rapidly  develope,  when  it  becomes  fissile  and  splits 
in  a  shale-like  manner  when  struck  with  a  hammer.  To  what 
<lepth  this  dormant  fissility  actually  extends  it  is  impossible  in  the 
present  condition  of  our  knowledge  to  determine,  but  it  is  known  to 
exist  in  a  slight  degree  at  the  greatest  depths  attained  at  present  in 
any  of  the  mines,  viz.,  about  800  feet  vertical. 

The  schistosity  within  this  area  has  a  general  strike  to  the 
north- westward,  with  an  underlay  of  about  45  degrees  to  the  west- 
ward ;  but  in  the  Kensington  belt  the  direction,  for  a  distance  of 
one  mile,  is  found  to  have  changed  to  the  north-eastward,  whilst 
the  dip  changes  from  north-west  to  south-east. 

At  tbe  Goodenough,  which  lies  about  half  a  mile  to  the  north 
of  the  northern  end  of  the  Kensington  belt,  a  sudden  change  has 
taken  place  for  a  short  distance,  the  cleavage  planes  striking  east 
and  west  and  dipping  south. 

The  Acid  group  is  only  developed  at  the  surface  to  any  extent 
in  one  bill  mass  about  two  miles  in  length,  which  runs  in  a  south- 
easterlv  direction  from  Jowett's  Well,  situated  a  little  south  of 
Mt.  IMlisery ;  but  they  also  have  been  proved  to  exist  in  wells  and 
quarries  beneath  the  alluvial  flats  to  the  eastward  and  northward 

Where  these  rocks  outcrop  they  generally  consist  of  gneiss, 
mica  schist,  sericite  schist,  and  quartzite  [6321, 6366, 6320],  but  these 
characters  are,  as  in  the  basic  series,  lost  at  a  moderate  depth  below 
the  surface,  mica  schist  giving  place  to  gneiss,  and  sericite  schist  to 
sericite  slate ;  however,  it  is  impossible  to  study  what  changes  take 
place  in  these  rocks  below  the  water-level  as  they  have  not  yet 
been  sunk  upon,  but  to  judge  from  the  changes  that  have  taken 
place  in  the  dyke  rocks  (as  will  be  gone  into  later  on)  it  is  highly 
probable  that  this  entire  mass  is  an  intrusion  of  porphyritic 
granite,  altered  near  the  surface  by  hydration  and  crush  mg. 

At  several  points  on  the  alluvial  flats  to  the  eastward  of  Mt. 
Misery,  weathered  schists  are  met  with  in  the  wheel-rut«  or  in 
trenches,  whilst  granitic  rocks  form  the  country  at  the  Federal 
Oroup,  which  runs  in  a  north-easterly  direction,  a  little  to  the  north- 
westward of  the  Kurrajong  Lease,  8482.  Along  the  railway  line 
and  the  Niagara  Boad  granite  has  been  met  with  in  sinking  wells. 
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also  in  some  quarries  where  weathered  granite  has  been  worked,   a* 
little  to  the  north-eastward  of  the  town. 

The  basic  rocks  are  intersected  bj  numerous  dykes,  which  are 
most  largely  developed  at  the  surface  along  a  belt  which  extends  in 
a  north-westerly  direction  from  the  north  end  of  the  outcrop  of  tlie 
acid  rocks  near  Jowett's  Well,  passing  the  south  end  of  the  Ken- 
sington belt,  and  continuing  to  the  northward  of  the  water  catcli- 
ment  area,  gradually  concentrating  to  the  north-east  corner  of  the 
town  by  the  Hospital  Reserve.     A  few  scattered  acidic  dykes  are 
also  visible  around  Mt.  Misery  and  at  one  or  two  other  points  upon 
this  area ;  but  although  they  do  not  outcrop  along  the  auriferous 
belt  owing  to  the  alluvial  covering,  they  are  constantly  met  with   in 
sinking.     Such  of  the  dykes  as  outcrop  have  been  mapped  with 
considerable  care,  under  the  supposition  that  they  might  have  playe<l 
an  important  part  in  the  formation  and  enrichment  of  the  reefs  ; 
this,   however,    upon   careful   examination   of  these  bodies  in    the 
mines  situated  upon  the  auriferous  belt,  proved  not  to  be  the  case, 
since  it  became  evident  at  once  that  they  were  intruded  prior  to  the 
deposition  of  the  quartz  veins,  which  are  found  to  intersect  theiu 
indiscriminately  with  the  hornblende  rocks. 

The  dykes  where  they  outcrop  generally  present  a  felsitic  and 
often  silicious  appearance,  splitting  into  flags,  which  have  been 
quarried  for  pitching  purposes  upon  the  northern  side  of  the  water 
reserve  [6367-70],  but  at  other  points  they  have  passed  into  very 
friable  sericite  schists.  This  latter  characteristic  is  generally  met 
with  upon  the  auriferous  belt  immediately  below  the  alluvium,  but 
these,  like  the  other  rocks,  rapidly  change  in  depth. 

No  examination  of  these  rocks  could  be  made  below  the  surface, 
except  where  mining  operations  have  been  carried  on,  but  to  judge 
from  the  general  surface  character  they  are  apparently  of  one  class, 
their  different  nature  at  the  surface  being  due  to  local  influences 
whilst  nietamorphism  was  taking  place. 

These  dykes,  where  met  with  along  the  auriferous  belt,  as 
mentioned  above,  are  generally  represented  by  sericite  schist,  with 
here  and  there  small  patches  of  mica  representing  weathered  granite. 
This  character  sometimes  extends  throughout  the  entire  depth  of 
the  oxidised  zone,  or  it  may  pass  into  weathered  gneiss,  thence  into 
solid  gneiss,  or  crushed  granite,  which  at  greater  depths,  when 
struck  by  bores,  proves  to  be  a  porphyritic  granite  with  small 
crystals  of  black  mica  [6340-4, 6337,  6364, 6371]. 

A  complete  series,  illustrating  this  interesting  transition  from 
soft-weathered  sericite  schist  into  porphyritic  granite,  have  been 
collected  [6332-6]. 

At  the  north-west  comer  of  this  area  two  dykes  of  albite  granite 
outcrop,  which  have  been  opened  up  evidently  in  the  hope  of  their 
proving  auriferous   [6318]. 

The  basic  rocks  also  contain  sparry  veins  of  dolomite  below  the 
oxidised  zone,  whilst  above  it  these  are  represented  by  creamy- 
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o>Ioured  veins   of    magnesian  limestone  [6322,6315-6],  which  are 

yarticularly  nuineTous  amongst  the  serpentine  schists.     These  rocks 

also  contaiu  veins  of  actinoHte  and  a  little  inferior  asbestos  in  places 
rfl — 


ftuartz  Veins. 
The  quartz  reefs  may  be  first  divided  into  three  classes,  viz., 
auriferous,  metalliferous,  and  barren  reefs,  of  which  the  auriferous 
may  be  still  further  divided  into  (a)  fissure  veins  and  (6)  irregular 
segre^tions  forming  composite  lodes,  and  the  barren  into  (c) 
irrtgular  buck  reefs  and  (d)  fissure  cross- courses. 

Large  barren  buck  reefs,  which  often  approach  a  quartzite  in 
charactter  L785,  1189,  1202],  having  no  definite  course  and  of  no 
eongiderable  length  of  outcrop,  are  met  with  at  several  points 
upon  this  area;  they  are  couspicuous.  as  they  either  form  bold 
ridges  or  fragments  and  from  their  disintegration  cover  considerable 
areas  of  the  surface. 

The  cross-courses  are  barren  quartz  bodies,  formed  along  fault 
lines,  which  intersect  the  auriferous  veins ;  they  have  a  more  or  less 
east  and  west  course  and  underlay  mostly  to  the  uorth,  but  are  not 
as  a  rule  of  great  longitudinal  extent. 

There  are  also  a  series  of  ferruginous  lodes,  which  at  the  surface 

are  oxidised,  but  near  and  below  the  water-level  they  pass  into 

pyrites,  mostly  marcasite,  containing  a  little  gold,  which,  however,  is 

in  too  small  a   quantity  to   cover  the  cost   of   working.     These 

lodes    have   generally    a    more    or    less    north-west    course,    and 

can   often  be   traced  for  a  considerable  distance  at  the  surface. 

One  of  these  follows  the  main  belt  of  dykes  upon  the  north-east 

side,  starting  from  a  little  east  of  Merry's  Well,  passing  by  the 

Maranora  and  Kensington  mines  to  the  south  westward,  and  so  on 

in  a  north-westerly  direction  for  about  a  mile.     Another  large  lode 

of   this   description  is  met  with  at   the  Goodenough   mine,    but 

here  it  does  not  appear  to  be  of  great  extent. 

Along  the  auriferous  belt,  bodies  of  this  description  are  often 
met  with  and  are  generally  known  as  mineral  lodes.  They  are 
well-defined  and  apparently  continuous  for  considerable  distances, 
but  are  uniformly  of  very  low  grade.  One  very  noticeable  point 
with  regard  to  these  bodies  is  that  they  not  only  are  of  little  value 
themselves,  but  are  said  as  a  rule  to  exercise  an  impoverishing 
effetft  upon  the  auriferous  lodes  at  any  points  at  which  they  come 
in  contact. 

Composite  lodes. — The  class  of  reefs  around  which  the  greatest 
interest,  centres  are  those  from  w^hich  the  major  portion  of  the  gold 
produced  from  this  district  was  obtained,  and  these  may  be  classed 
as  irregular  lenticular  segregation  deposits.  They  occur  either  in 
the  form  of  pipes  or  a  series  of  lenticular  masses ;  the  longest  axis, 
following  the  cleavage  planes  of  the  rock  diagonally  in  a  southerly 
direction,  is  called  the  shoot.  In  the  upper  levels  it  is  not  un- 
common to  find  a  series  of  such  veins  following  parallel  planes,  but 
these  gradually  give  out  in  depth.     In  the  oxidised  zone  many  of 
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these  veins  were  very  rich,  the  gold   Bouietimes  being  associa,te<I 
with   chloride  of  silver,   whilst   below   the   water-level   galena,    is 
generally  met  with  if  the  stone  is  of  high  grade.      The  grea^test 
length  to  which  one  of  these  quartz  bodies  of  the  pipe-like  form 
has  continued  to  be   payable  is  that  worked  in  the  Queens  la,  ekI 
Menzies  mine;  it  is  about  1,600  feet  in  length ;  whilst  in  the  Lad  v 
Shenton,  where  the  combined   ore    shoots    have   a  much  gre&ter 
horizontal  breadth,  the  shoots  do  not  exceed  800  feet  in  len^tb 
upon  the  incline ;  the  vertical  depth  being  in  the  former  660  £eet 
and  in  the  latter  a  little  over  330  feet.     With  the  exception  of  tilt:' 
few  large  mines,  these  veins  are  not  usually  of  great  extent  in- 
dividually, but  more  commonly  consist  of  a  series  of  small  but  rich 
quartz  bodies,  forming  as  a  whole   a  lenticular  mass,   including 
the  enriched  decomposed  rock  called  "  formation  ";  but  this  latter 
diminishes  the  value  of  the  stone  too  greatly  to  be  profitably  worked 
except  by  a  plant  upon  the  spot,  therefore  only  the  quartz  is  a^ 
a  rule  treated. 

Lines  of  this  nature  are  common  throughout  this  belt,  but 
flince  the  surface  is  covered  by  superficial  deposits  a  considerable 
amount  of  prospecting  is  often  necessary  before  they  are  located. 
Owing  to  this,  leases  are  repeatedly  abandoned  under  the 
supposition  that  they  are  worked  out,  to  be  taken  up  later  and 
worked  again  time  after  time  as  further  prospecting  by  other 
parties  revealed  the  existence  of  fresh  quartz  veins.  Although 
other  well-defined  lenticular  quartz  bodies  may  be  met  with  below 
the  point  at  which  the  ore-shoot  pinched  out,  it  has  been  found 
that  such  bodies,  if  they  do  not  come  into  existence  either  in  the 
oxidised  zone  or  immediately  below  it,  have  not  .been  enriched 
to  the  extent  which  renders  them  payable,  whilst  the  adjoining 
country  rock  at  many  points  along  this  belt  has  proved  to  l>e 
auriferous. 

Fissure-veins  are  not  nearly  So  common  in  this  district  as  the 
segregation  veius,  but  a  good  example  is  exhibited  in  the  Con- 
solidated mine,  the  footwall  of  which  is  striated  and  highly  fissile 
and  indurated,  indicating  considerable  movement.  The  Aspasia 
lode  also  shows  the  same  indications.  These  lodes  do  not  appear 
to  carry  so  much  galena  as  the  segregation  veins,  neither  are  they 
so  rich  ;  but  this  is  in  a  measure  compensated  for  by  their  greater 
longitudinal  extent  of  the  ore-shoot,  and  also  probable  continuity 
in  depth.  The  pay  shoot  in  these  reefs  dips  in  the  same  direction 
as  the  others,  viz.,  in  a  southerly  direction,  upon  an  inclined  plane 
which  dips  at  an  angle  of  about  45  degrees  to  the  south-westward, 
but  they  differ  in  so  far  that  the  vein  does  not  of  a  necessity  ond  at 
the  point  where  the  stone  pinches  out,  but  may  be  met  with  again 
further  north  or  south  along  the  fissure. 

Faults. 
Besides    the  cross-head  joint  faults  mentioned  under  cross- 
courses,  which  have  disturbed  the  auriferous   reefs  by   throwing 
them  in  an  easterly  or  westerly  direction,  there  are  a  series  of  faults 
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aod  thrust  planes  which  coincide  more  or  less  with  the  foliation 
of  the  rocks*  and  in  consequence  are  not  apparent  in  the  oxidised 
zone.  Thc^se  faults  maj  form  the  fissures  for  lodes  such  as  the 
Consolidated  and  Aspasia,  where  they  more  nearly  coincide  with 
the  cleavage  planes  of  the  rock,  or  thej  may  occur  as  thrust  planes, 
when,  althougli  generally  adopting  the  universal  strike,  they  cut 
the  foliation  planes  at  a  lower  angle.  These  are  possibly  up-throw 
faults  o£  limited  extent,  due  to  the  intense  lateral  pressure  caused 
br  the  expansion  of  the  rocks  whilst  undergoing  hydration,  in 
which  case  tbey  would  have  existed  prior  to  the  formation  of  the 
auriferous  reefs,  which  latter  sometimes  terminate  upon  them. 


FAST  II.~Economlc  Geologry. 


Section  I.— General. 

In  the  preparation  of  this  section,  which  is  devoted  to  a  descrip- 
tion of  the  reproductive  ore  bodies,  great  difficulties  have  been 
experienced  owing  to  the  fact  that  most  of  the  large  mines  are  now 
inaccessible,  whilst,  where  accessible,  timbered  levels  and  worked 
out  stopes  (where  not  mullocked  up)  afford  little  information  as  to 
the  character  and  size  of  the  lode,  since  often  a  considerable  quantity 
of  the  adjoining  enriched  rock  has  been  removed  with  the  stone,  or 
the  lode  may  have  consisted  of  a  number  of  small  veins  which 
necessitated  the  removal  of  the  interpolated  rock  which  was  crushed 
or  used  for  filling,  according  to  its  value. 

To  add  to  this  difficulty,  little  reliable  literature  exists ;  whilst 
plans,  in  many  instances,  of  underground  workings  of  defunct  Com- 
panies have  been  lost  or  taken  away  by  the  owners*  representatives, 
and  not  lodged  with  the  Government. 

Information  has  therefore  been  collected  from  the  most  reliable 
sources,  such  as  prospectors,  mine  managers,  etc.,  who  have  most 
kindly  done  all  in  their  power  to  assist  in  the  investigations. 

In  order  to  give  as  clear  an  idea  as  possible  of  the  nature  of  the 
ore  deposits  and  the  extent  of  the  work  done  upon  them,  working 
plans,  etc.,  have  been  reduced  and  reproduced  upon  a  general  map 
(Plate  I.),  which  will  be  found  of  use  if  followed  in  coniunctioiL 
with  this  section  of  the  report. 
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Eesnrrection,  G.M.L.  4859z.— This  lease  is  situated  a  few 
chains  to  the  eastward  of  the  last,  the  reef,  which  follows  the  same 
course,  viz.,  east  and  west, .  has  been  opened  up  by  a  number  of 
shallow  underlay  shafts  upon  the  dip  of  the  vein,  which  is  to  the 
south  in  decomposed  schistose  rock. 

Table  showing  the  Yield  of  the  Resurrection  Beef, 


Year. 

Ore  cruahed. 

Oold  therefrom. 

Bate  per  ton. 

1897 

1898 

tonB. 

5-00 

41-60 

OZ8. 

5-37 
17-85 

OSB. 

107 
•43 

Total      

46*50 

23122 

•60 

The  European,  G.M.L.  5210z,  and  Little  Peter,  G.M.L.  5201z, 
are  situated  upon  a  small  gravel  rise  near  the  Racecourse,  about 
half-way  between  the  St.  Alban*s  and  the  town.  Here  some  shallow 
holes  have  been  sunk  in  the  weathered  rock,  from  which  on  the 
former  8  tons  of  stone  were  raised,  which  yielded  5'25ozs.  of  gold* 
and  on  the  latter  10  tons,  which  yielded  3'41ozs.  About  a  mile  south 
of  the  last,  at  the  north  of  the  main  belt  and  upon  the  north- 
western side  of  the  town,  are  two  properties  now  called  the  Menziei 
Proprietary,  G.M.L.  5236z,  and  the  Dublin  Castle,  G.M.L.  5215z. 
which  were  originally  known  as  the  Little  Gem,  G.M.L.  3722z,  and 
Selkirk,  G.M.L.  2842z.  and  owned  by  the  Menzies  Gold  Reefs 
Proprietary,  Ltd.,  which  Company  did  a  considerable  amount  of 
prospecting  upon  them  without  discovering  anything  of  sufficient 
size  or  value  to  be  considered  payable.  These  properties  were  both 
taken  up  by  working  miners  in  1900,  and,  with  the  exception  of  time 
lost  in  changing  bands,  they  have  been  worked  ever  since. 

There  are  a  large  number  of  shallow  shafts  sunk  upon  small  veins 
in  the  oxidised  zone,  with  some  driving  and  crosscutting,  the  rock 
being  decomposed  schist,  and  the  reefs  strike  upon  a  north-westerly 
course  and  dip  to  the  westward. 

Table  showing  the  Yield  of  the  Menzies  Proprietary  Beefs. 


Name  and  Number  of 
Leuse. 

Ore 
crashed. 

Gold 
there- 
from. 

Rate 
per  ton. 

Total. 

Averagtj 

rate  per 

ton. 

Year. 

Ore 
crashed. 

Gold 
there- 
from. 

1900... 

1901  ... 
1902... 
1903... 

1904... 
1905... 
1905... 

Menzies  Proprietary, 
a.M.L.  49S3Z 
Do. 
Do. 
Menzies  Proprietarr, 
G.M.L.  5140Z 
Do. 
Do. 
Menzies  Proprietary, 
G.M.L.  5386Z 

Total 

tons. 

ao-oo 

70-25 
39-00 
800 

183-00 
10-00 
128-00 

ozs, 
87-66 

53-22 
71-81 
16-98 

120-11 

8-63 

270-15 

ozs. 
1-88 

•76 
1-84 
2*12 

•65 

•86 

2-11 

tons. 

129-25 

201-00 
128-00 

ozs.          ozs. 

163-68            125 

145-72              -72 
270-15            2-llj 

...      1        ... 

...     I     468-35 

688-66           1-28 
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TaHe  Bhowing  the  Yield  of  the  Duhlin  Cattle  Beefs. 


Ore 
crashed. 

Gold 
there- 
from. 

Bate 
per  ton. 

Total. 

Average 

Rate  per 

ton. 

Y^.-  <    Nune  and  Number  of 

\ 

Ore 
crushed. 

Gold 
there, 
from. 

li*X>      I  Dnblin  Ca«Ue,  G.M.L. 
4952X 

li<^2      1           Do, 
:s*i              Do. 
1  "*              Do. 
U^        DnbUn   Castle,  a.M.L. 
5il5z 

tonR. 
38-00 

13300 
1300 
72-00 
18-00 

UIHM) 

OSS. 

48-86 

81179 
37-50 
78-37 
26-16 

280-38 

OSS. 

1-80 

2-34 
2-88 
1-00 
1-45 
1-63 

tons. 

274-00 
141-00 

OSS. 

503-18 
230-38 

OSS. 

1-83 
1-63 

;              Total       

... 

416-00 

738-66 

1-77 

•  A  little  to  the  westward  of  the  Dublin  Castle  are  the  following 
old  leases,  which  have  been  held  for  short  periods  only ;  little  work 
has  been  done  upon  them. 

TaMe  aihowing  the  Yield  of  the  following  Reefs. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Oold 
therefrom. 

Bate 
per  ton. 

1899  ... 
19(13  ... 
19W  ... 
19W  ... 
190*  ... 

Menzies  Main  Beef,  G.M.L.  4897z    . . . 

Easter  Gift.  G.M.L.  5095z       

^hir.  G.M.L.  6186Z     

Witch  Hazel,  G.M.L.  5154Z 

Ada  Ella,  G.M.L.  5186 

tons. 

39-00 
23-00 
1700 
2100 
10-00 

ou. 

15-98 
5-66 
5-92 
8-82 
5-53 

oza. 

-42 
-24 
•35 
-42 
-55 

Victory  Nortli,  a.M.L.  5068z.— This  lease  lies  to  the  south  of 
the  last-mentioned  group  and  at  the  extreme  north  of  the  Aspasia 
or  western  line  of  lodes.  Upon  it  a  small  body  of  stone,  about 
«ight  inches  wide,  which  follows  the  usual  north-westerly  strike  and 
^p  of  45  degrees  west,  has  been  opened  upon  at  two  points  upon 
the  eastern  boundary.  The  northern  group  of  workings  consist  of 
three  shafts,  two  upon  the  underlay  of  the  reef,  which  are  connected, 
and  a  Tertical  sLaft,  which  cut  the  reef  at  150  feet,  but  which  has 
not  yet  been  couiiected  with  the  other  shafts. 

Farther  south  there  are  two  more  shafts  on  the  reef,  which  are 
connected  at  a  shallow  depth. 

TiMe  Bhowing  the  Yield  of  the  Victory  North  Beef, 


Tear. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

1902  ... 
1S03  ... 

1904  ... 

1905  ... 

Victory  North,  G.M.L.  6068z 

Do.                               «       

Do. 

Do.                               „       

Total          

tons. 

1200 

51-00 

70-60 

89-00 

ozs. 
12-43 

109-88 
91-87 
60-50 

ozs. 
103 
216 
1-58 
lo5 

172-60 

274*63 

1-69 
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Victory,  G.M.L.  6066z.— This  lease,  which  is  situated  imme- 
diately south  of  the  last,  was  worked  prior  to  1901  by  the  Menzie:^ 
Mining  and  Exploration  Corporation  as  the  Helena,  Gl.M.L.  3203z, 
it  was  then  taken  up  as  the  Surprise,  G.M.L.  5002z,  and  in  1902  it 
became  the  Victory. 

A  good  many  shafts  were  sunk  by  the  original  Company  in 
searching  for  the  northern  extension  of  the  Aspasia  lode,  one  being 
30  feet,  with  a  crosscut  100  feet  both  east  and  west  in  which  a 
number  of  small  veins  were  met  with,  whilst  on  the  Surprise  a  shaft 
was  sunk  43  feet  on  the  western  reef  with  a  drive  south  35  feet. 
The  deepest  shaft  is  130  feet,  of  which  80  feet  are  vertical,  it  then 
follows  a  small  reef  with  the  usual  strike  but  which  dips  at  au 
angle  of  65  degrees  west.  All  the  stone  raised  comes  from  the 
oxidised  zone,  and  at  the  present  time  all  work  is  confined  to  a  veiu 
upon  the  eastern  boundary. 


Table  shovnrirg 

the   Yield  of 

the  Victory  Beefs. 

Ore 
crushed. 

Total. 

Avem»f«^ 

rate  per 

ton. 

Year. 

Nome  and  Number  of 
Lease. 

there- 
from. 

Bate 
per  ton. 

Ore 
crushed. 

Gold 
there- 
from. 

1901  ... 
1902... 

mr^ ... 

1903.  . 
19(4   .. 
19(»r>  ... 

Surprise,  G.M.L.  5002z 

Do. 
Victory,     G.M.L.  5066z 

Do. 

Do. 

Do. 

Total    

tOUB. 

6500 
58-00 
20-00 
46-00 
93-CO 
80-00 

ozs. 
70  51 
45-73 
32-52 
194-29 
162-21 
144  61 

ozs. 
108 
•79 
1-6:3 
4-22 
1-74 
1-80 

tous. 

m-oo 

239-00 

oz». 
116-24 

533-6:J 

ozs. 
54 

362-00 

649-87 

179 

Menzies  Lady  Sherry,  G.M.L.  2835z.— This  mine  adjoins 
upon  the  south  of  the  Dublin  Castle  and  was  first  worked  from  189^^ 
until  1903  by  the  Menzies  Lady  Sherry  Q-.M.  Company,  N.L.,  who  als" 
ow^ned  as  block  claims  to  the  westward,  leases  Nos.  3806z  and  3914z. 
both  of  which  were  named  the  Lady  Sherry  West ;  also  4069z,  the 
lease  then  called  Brown's.  In  1903  the  property  was  sold  to  tlif 
present  owners,  who  now  only  hold  G.M.L.  2835z. 

Mr.  H.  Y.  L.  Brown  says  of  this  property  in  1895 — "  Three 
quartz  reefs  were  being  mined  upon  here  at  the  time  of  my  visit. 
In  No.  1  shaft  I  observed  a  quartz  reef  dipping  westerly  at  aii 
angle  of  45  degrees  with  red  muUocky  formation,  composed  of  white 
kaolin  and  quartz  (decomposed  granite).  No.  2  shaft  is  on  a  quartz 
reef  which  dips  westerly  45  degrees  to  60  degrees.  No.  3  shaft  is 
also  on  a  quartz  reef  which  branches  into  veins  below.  The  quartz 
contains  coarse  gold.  The  country  rock  in  the  neighbourhood  of 
these  mines  is  argillaceous  talcose  and  chloritic  schists,  and  decom- 
posed diorite,  and  micaceous  slate  was  observed  in  one  place."  [7W-. 

This  lease  has  been  worked  at  two  points  close  to  the  south- 
west corner,  the  first  being  upon  a  reef  which  evidently  outcropped 
and  was  probably  the  one  referred  to  in  Mr.  Brown's  report  a* 
occurring  in  shafts  Nos.  1  and  2. 
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This  reef  has  been  worked  to  a  depth  of  107  feet  9  inches  by 
ail  underlay  and  yertical  shaft ;  it  was  not  a  continuous  quartz  body, 
itiit  consisted  of  broken  masses  or  small  lenticular  veins.  From  the 
U^ttom  level  a  winze  has  been  sunk  50  feet  but  no  stone  was  met 
with.  In  these  workings  a  faulting  cross-course  was  met  with  at  the 
iNtttom  of  the  vertical  shaft  B,  and  also  in  the  level  at  the  bottom 
'*i  the  underlay  shaft  A,  its  course  being  a  little  north  of  west,  with 
I  (lip  to  the  northward ;  it  is  evidently  the  same  body  as  is  exposed 
>.]:K>n  the  surface  to  the  southward  of  these  workings  and  between 
*bt*m  and  the  main  shaft,  having  a  course  nearly  east  and  west.  In 
lie  other  workings,  which  lie  130  feet  to  the  south-west,  a  vertical 
nuiin  shaft  has  been  sunk  to  a  depth  of  260  feet,  a  small  supply  of 
silt -water  being  struck  at  180  feet.  From  this  shaft  a  series  of 
^inall  pipe-like  lenticular  quartz  bodies  have  been  worked  to  a 
4**pth  of  150  feet,  below  which  no  ore  has  been  discovered. 

So  far  as  the  known  ore  bodies  in  this  mine  are  concerned  they 
have  no  apparent  extension  downwards  below  the  existing  workings, 
whilst  even  at  the  lower  levels  the  veins  have  either  cut  out  or 
liecome  exceedingly  small  and  poor;  there  is,  however,  a  considerable 
irea  of  untested  ground  between  the  existing  workings  and  the 
Dublin  Castle  in  which  other  rich  veins  may  exist. 


Table  showing   the 

YiM 

of  the 

Lady  Sherry  Reef. 

Gold 
there, 
from. 

Total. 

Average 

rate  per 

ton. 

Year. 

Name  and  Number  of 
Lease. 

Ore 
crushed. 

Bate 
per  ton. 

tone. 

OZ8. 

028. 

1 
tons.       1       028. 

ozs. 

•V97 

Menrics    Lady  Shenry, 
O.M.L.  3814Z 

299-00 

484-32 

1-62 

X**  .. 

Do 

419-00 

383-20 

•85 

k<i»* 

Do.              

23200 

878-21 

1-62 

'«■« 

Do.              

131-00 

103  36 

•78 

1 

>«1    . 

Do. 

68300 

?35-79 

1-08 

' 

>•:! 

Do 

414*00 

24')06 

-58 

'«jl{ 

Do.              

1325 

... 

2,20800  '  2,341-21 

1-06 

>c{   .. 

LadT     Sheny    Leaees, 
O.H.L.  39Uz 

221-00 

286-26 

1-29 

'•4 

Do.              

39-i-25 

289-86 

•66 

.■■v> 

Do 

Total      

291-00 

198-53 

-68 

904-25       744-65 

•H-2 

1 

8,112*25    3,086*86 

'99 

Aspasia  and  Pandora,  G.M.Ls.  Nos.  3100z,  31 38z.— These 
l^'ases,  which  are  the  property  of.  the  Menzies  Mining  and  Explora- 
*i«»n  Corporation,  Ltd.,  are  situated  immediately  south  of  the 
Victory  and  to  the  westward  of  the  Lady  Sherry,  upon  them  a  well- 
Wfined  reef,  which  outcrops  upon  a  north-west  course  with  a  dip  to 
the  south-westward  of  53  degrees  at  the  south  end  and  70  degrees 
at  the  north  end,  has  been  opened  at  the  surface  for  a  length  of  370 
feet  by  a  number  of  underlay  shafts.  These  shafts  connect  with 
the  No.  1  or  56-feet  level,  which  has  been  driven  for  a  length  of 
'^*2^)  feet,  of  which  440  feet  was  in  payable  stone. 
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The  No.  2,  or  117-feet  level,  has  been  driven  for  a  distance  of 
320  feet,  the  north  end  to  the  limit  of  the  pay  shoot,  whilst  the 
south  end  was  discontinued  before  that  end  was  reached.  The 
No.  3,  or  160-feet  level,  which  is  460  feet  in  length,  has  been  driven 
from  one  end  to  the  other  of  the  ore  body,  and  between  it  and  the 
surface  practically  all  the  ore  has  been  stoped. 

A  main  vertical  shaft  has  been  sunk,  which  has  been  con- 
nected with  this  level  by  a  crosscut,  and  also  with  the  No.  4,  or 
237-feet  level,  which  has  been  driven  for  a  distance  of  300  feet  in 
a  well-defined  body  of  stone,  that  in  the  south  drive,  which  is 
180  feet  long,  is  richer  than  the  northern,  but  the  latter  is  improving 
in  the  face. 

From  the  No.  1  level  a  crosscut  has  been  driven  100  feet  east 
and  110  feet  west,  but  no  other  lode  of  any  value  was  cut. 

The  outcrop  of  this  lode  can  be  traced  throujafhout  the  entire 
length  of  these  two  leases,  and  it  is  probably  the  northern  extension 
of  one  of  the  reefs  worked  upon  the  Aurelia  which  lies  to  the 
southward.  The  lode  is  generally  rather  small  in  size,  varying 
from  18  inches  to  3  feet,  but  is  well  defined  with  a  polished  and 
striated  footwall,  which  indicates  that  it  is  of  the  "  true  or  fissure  " 
type,  the  quartz  having  been  deposited  upon  the  wall  of  a  fault,  and 
in  consequence  the  fissure  is  probably  of  considerate  extent. 

Upon  this  field  veins  of  this  type  are  not  usually  so  rich  as 
those  of  the  segregation  type,  but  are  simpler  deposits  to  handle 
owing  to  the  fact  that,  although  the  quartz  may  pinch  out,  the 
fissure  still  remains  as  a  guide  or  leader  to  further  ore  bodies. 
Thd  individual  ore  chutes  are  usually  of  greater  length,  and  so 
far  their  limit  in  depth  has  not  been  proved. 

Upon  this  lease  a  large  number  of  small  shafts  have  been  sunk 
upon  small  parallel  ore  bodies,  but  as  yet  sufficient  work  has  not 
been  done  upon  them  to  determine  their  character. 

In  sinking  the  main  shaft,  a  small  supply  of  salt  water  was 
struck  at  a  depth  of  144  feet  from  the  surface,  but  the  supply  is  too 
small  to  be  of  any  value. 

Since  the  gold  returns  from  these  leases  are  included  in  the 
Company's  total,  the  actual  amount  yielded  has  been  kindly 
furnished  by  the  manager. 

Total  Gold  Yield  to  date. 


Ore  crashed. 

Gk>ld  therefrom. 

Bate  per  ton. 

tons. 

6^00 

ozs. 

8,40700 

OZB. 

1-36 

The    Victory  South,    G.M.L.    6094z.— This  lease  is  situated 
immediately    to  the    eastward  of    the   Pandora,   and  upon  it  a 
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small   shoot  of    stone  has  been    followed    down  into    the    last- 
meotioned  lease. 

Table  Bhotcing  the  Yield  from  the  Victory  South  Beef. 


Tew. 

Name  and  Number  of  Lesae. 

On 
cruahed. 

Gold 

Rate 
per  ton. 

1904... 
1905... 

Victory  South,  G.M.L.  6094z 

Do.                            „       

Total      

tonB. 
24300 
44-00 

OSS. 

166-50 
145-31 

oza. 

•68 

3-30 

28700 

311*81 

108 

The  Etrenna  and  Anrelia,  G.M.Ls.  4965z  and  4966z.— These 
leases  are  a  portion  of  what  was  orifnnallj  the  Menzies  Gold 
Estates,  Ltd..  which  Company  worked  them  up  to  the  year  1899. 
In  1900  and  1901  the  returns  are  given  under  the  title  of  Etrenna 
and  Aurelia  leases,  after  which  date  they  became  the  property  of 
the  Menzies  Minin)<  and  Exploration  Corporation,  Ltd.,  and  in 
consequence  the  returns  have  been  bulked,  but  the  manager  has 
kindly  supplied  the  figures  with  regard  to  the  leases. 

The  Etrenna  lease  is  a  portion  of  what  was  originally  the 
Crusoe  West,  G.M.L.  3054z,  and  upon  it  a  vertical  working  shaft 
has  been  gunk  to  a  depth  of  600  feet  in  extremely  hard  aphanitic 
diorite  [8331],  with  the  object  of  cutting  the  dip  of  the  Crusoe  reefs 
at  504  feet  and  624  feet.  As,  however,  no  lodo  indications  were 
met  with,  this  work  was  abandoned  (Plate  II.).  Later  develop- 
ments in  the  Crusoe  prove  that  the  vein  did  not  extend  into  this 
lease.  Upon  the  Aurelia,  which  was  formerly  called  Wilson's, 
Gr.M.L.  3(>16z,  three  parallel  lines  of  reefs  have  been  worked  to  a 
vertical  depth  of  from  80  to  1 10  feet,  below  which  they  decrease 
both  in  size  and  value.  The  eastern  reef  has  apparently  a  very  long 
outcrop,  and  if  the  working  upon  the  Ishtar,  G.M.L.  4976z,  which 
lies  to  the  south,  are  upon  the  same  line,  it  gives  a  total  length  of 
^  feet.  The  outcrop  of  this  reef  has  been  opened  upon  on  this 
lease  for  a  length  of  450  feet,  and  driven  on  at  the  68-feet  kvel  for 
a  distance  of  200  feet,  and  at  the  95-feet  level  for  90.feet.  It  is  a 
vell-defined  reef  but  of  low  value,  1 5dwts.  being  about  the  highest, 
the  gold  being  worth  little  over  £3  10s.  per  ounce. 

The  central  reef  has  been  driven  on  at  the  56-feet  level  for  a 
distance  of  350  feet,  and  at  the  87-feet  level  for  30  feet,  the  ore 
chute  giving  out  at  the  bottom. 

The  western  reef  has  been  worked  for  a  length  of  350  feet  at 
the  65-feet  level  and  for  160  at  the  112-feet  level,  beneath  which 
the  stone  was  valueless. 

These  reefs  have  only  been  worked  in  the  oxidised  zone,  but, 
60  far  as  can  be  judged,  they  are  of  the  fissure  type.  If  this  should 
prove  to  be  the  case  they  would  be  worthy  of  further  development 
in  order  to  prove  whether  or  not  the  veins  increase  in  size  and  value 
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in  the  solid  country,  as  110  feet  vertical  depth  is  no  criterion  as  to 
what  these  lodes  may  possibly  be  at  a  depth. 

Table  showing  the  Yield  of  the  Aurelia  Beefs. 


Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
there, 
from. 

iBate 
per  ton. 

Total. 

Average 

rate  per 

ton. 

Year. 

Ore 
crushed. 

Gold 
there- 
from. 

1897... 

18d8... 
1899... 
1900... 

1901  ... 
1902-5 

Meusies   Gold  Estates, 
Ltd.,  G.M.Ls.  .3012z, 
3046Z,  and  80542 
Do. 
Do. 
Etrenna    and    Aurelia, 
G.M.Ls.    4965Z     and 
4d66z 
Do. 
Menzies     Minii^g     and 
Exploration  Corpora- 
tion, G.M.L.  4966z 

Total          

tons. 
400-00 

81-00 
123-25 

101-00 
68776 

ozs. 
181-22 

18-68 

111-17 
618-46 

ozs. 
■83 

•60 
'•89 

1-10 

toss. 
431-00 

224-25 

ozs. 
149-90 

221-24 

ozs. 
•35 

•PS 

1^*03 

969*60 

-74 

The  Ishtar,  G.M.L.  4976z,  is  a  portion  of  what  was  originally 
one  of  the  Crusoe  block  claims,  No.  dl48z,  and  if  it  yielded  any 
gold  under  former  ownership,  the  record  has  been  bulked  and  lost. 
The  lease  is  now  the  property  of  the  Menzies  Mining  and  Explora- 
tion Corporation,  Ltd.,  whose  crushing  returns  are  furnished  hv  the 
manager.  Seven  shafts  have  been  sunk  upon  what  appears  to  be 
the  continuation  to  the  southward  of  the  Aurelia  reef,  but  although 
about  500  feet  of  driving  has  been  done,  no  payable  lode  has  been 
cut. 

The  Amelia  West.  G.M.L.  SOllz,  is  the  property  of  the  Menzies 
Mining  and  Exploration  Corporation,  Ltd.,  and  is  situated  imme- 
diately to  the  westward  of  the  Aurelia. 

A  shaft  has  been  sunk  to  a  depth  of  76  feet,  and  a  crosscut 
driven  200  feet  east  and  west ;  in  this  latter  a  small  vein  of  stone 
was  cut  30  feet  west  of  the  shaft,  from  which  a  crushing  was  taken; 
at  the  west  end,  90  feet  from  the  shaft,  an  altered  dyke  was  passed 
through.  Fifty-six  tons  of  stone  crushed  from  this  lease  yielded 
86-95ozs.  of  fine  gold. 

The  Maori,  Q.M.L.  5196z.,  is  situated  within  the  township 
boundaries  at  the  northern  side,  and  covered  a  portion  of  the  Gov- 
ernment Reserve,  upon  which  are  the  Warden's  Court  and  Police 
Station. 

These  leases  were  originally  held  by  the  Maori  Gold  Mines, 
Ltd.,  in  1896  and  1897,  which  Company  had  one  of  the  first  bat- 
teries at  work  upon  the  field.  All  the  developments  were  confined 
to  one  lease.  No.  30592,  the  principal  portion  of  which  was  re-pegged 


Digitized 


by  Google 


in  1898  and  taken  up  as  the  Union  Jack.  G.M.L.  4889z ;  in  1901 
it  chang^  hands,  and  became  the  Maori,  Q.M.L.  4983z ;  whilst  in 
19<>4-,  with  the  name  retained,  it  became  G.M.L.  5196z. 

A  considerable  amount  of  work  has  been  done,  but  the  only 
infonxiation  obtainable  was  that  a  vertical  shaft  had  been  sunk  to  a 
d^e-pth  of  280  feet  without  striking  water. 

Table  shomng  the  Yield  of  the  Maori  Reef. 


\ 

Gold 
there- 
from. 

Total. 

Average 

mte  per 

ton. 

-r,_.    t     Name  and  Number  of 
^^^-  :                   Lease. 

Ore 
crashed. 

Bate 
per  ton. 

Ore 
crushed. 

Gold 
there- 
from. 

lffi«6    . 
1S9N 

ias*9  ... 

l^Jl    . 
l5-r2    . 
1903    . 
19t>4 

Maori Q  M.,Ltd  .G.M.L. 
3059Z 
Do. 
Union     Jack,     O.H.L. 
4S89X 
Do. 
Do. 
Maori,  a.M.L.  4M8z    ... 

Do.              \\ 

Do.           5196^     ... 

tons 
406-00 

7500 
80-00 

281-00 

232-00 

O4-00 

12-00 

ozs. 
560-50 

93-56 
107-07 

851-24 

220-79 

29-45 

51-27 

2-63 

OKS. 

1-13 

1-04 
1-83 

1-23 
•96 
-46 

•22 

tons 

5n-oo 

503*00 
64-00 
12-00 

ozs. 
654-06 

679-10 
80-72 
2-63 

ozs. 
Ill 

lie 

1-26 
•22 

Total    

... 

1^340-00 

1,416-61 

114 

The  Ereeman,  G.M.L.  5039z,  is  a  portion  of  the  original  Maori, 
and  liefl  immediately  south  of  the  main  workings  upon  what  is  now 
the  Bailwaj  Beserve,  therefore  all  the  old  shafts  have  been  filled  in. 
From  this  lease  3,000  tons  of  stone  were  crushed  which  jdelded 
20-75oz8.  of  fine  gold. 

The  Kenzies  United  was  the  name  by  which  G.M.L.  8345z 
situated  within  and  upon  the  south  side  of  the  town,  was  known. 
In  1902  it  was  taken  up  as  the  Horseshoe,  G.M.L.  5045z,  and  in 
1904  as  the  Kenzies  Horseshoe,  G.M.L.  5145z;  it  is  now  aban- 
doned. 

Table  showing  the  Yield  of  the  Horseshoe  Reef. 


Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Rate 
per  ton. 

Total. 

Average 

rate  per 

ton. 

Year. 

Ore 
crushed. 

Gold 
there- 
from. 

1*W. 
Itri2.. 

Menzios  United,  O.M.L. 

3345Z 
Do. 
Horseshoe,    G.M.L. 

5045Z 
Menzies    Horseshoe, 

G.M.L.  5145k 

Total       

tons.         ozs. 
12-00  1        3-21 

127-00         92-88 
43-00         13-74 

62-50  1       19-02 

ozs. 
•28 

•73 
•31 

•30 

tons. 

139-00 
43-00 

62-00 

ozs. 

96*09 
13-74 

19-02 

ozs. 

•69 
•31 

-30 

81400 

188-8f|  j       -63 
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The  Crusoe  Gold  Claimg,  Ltd.,  own  four  leases,  viz., , 
Crusoe,   G.M.L.  2823z;    Robinson    Crusoe    East,  O.M.t 
Naida,    G.M.L.     601 7z;    and    Friday,   G.M.L.    5018z. 
constituted,   it  is  an  amalgamation  of   the  Menzies  Cru^ 
Claims,  Ltd.,  and  the  Menzies  Gold  Reefs  Proprietary,  Ltd 

The  Crusoe  mine  is  situated  upon  lease  2,623z.,  and  ^ 
roughly,  of  three  groups  of  workings,  besides  a  large  qua] 
which  a  considerable  quantity  of  auriferous  gravel  was  tl 
the  laterite  capped  hill  upon  which  the  battery  stands.     Tl 
groups  of  workings  may  be  classed  as  follows : — First,  the  ej 
and  dislocated  extension  of  the  Queensland  Menzies  lodd 
outcrops  at  the  south-west  corner  of  lease  3009z,  and  under! 
the   south-east  comer   of   2823z    and  the    Queensland   l^fTJri 
second,  the  central  group  which  is  situated  about  midway  jTl  H 
tbe  other  two  ^oups  at  the  centre  of  the  southern  portion  '^ 
2823z ;  third,  the  main  group  lies  in  the  centre  and  extends  ] 
the  north-east  comer  of  the  same  lease. 

I 

In  1895,  Mr.  H.  T.  L.  Brown  says:  "The  lode  form! 
this  mine  is  a  quartz  reef  associated  with  quartz  and  irl 
veins  in  a  white  kaolin  rock  apparently  a  decomposed  felsite 
is  of  considerable  width  in  places,  but  irregularly  defined} 
specimens  of  gold  are  found  in  the  formation  generally."  *    , 

First.     A  considerable  amount  of  work  has  been  done  up 
outcrop  of  the  Queensland  Menzies  shoot,  but  the  line  of  ra 
apparently  been  dislocated  by  cross  courses.     A  deep  sha| 
sunk  and  a  considerable  amont  of  crosscutting  done  to  the 
ward  of  this  break,  but  no  indications  of  the  continuation 
reef  could  be  obtained.     No.  3  shaft  is  an  underlay  in  the  coi 
lease  3009z,  and  appears  to  have  been  sunk  on  a  portion  t 
Queensland  Menzies  outcrop,  which  was  worked  to  a  depth 
feet ;  all  the  other  workings  in  this  locality  are  inaccessibi 
there  are  apparently  no  plans  other  than  of  No.  3  shaft. 

Second.     Here  three  shafts  have  been  sunk  upon  a  reef  ^-^.^^ 
runs  in  a  north-westerly  direction,  and  dip  to  the  south-west.  ^^N 
the  northern  shaft  B,  a  winze  has  been  carried  down  155  feet 
a  pipe  of  ore  which  dips  south.     A  cross  vein  which  strikes  eaj 
west  and  underlays  north  passes  through  these  workings,  whi< 
not  now  accessible. 

The  main  workings  (Plate  11.)  lie  about  270  feet  to  the  t 
west  of  the  last;  the  reef,  which  has  a  course  of  from  north  to  q 
east  of  north,  has  been  worked  by  a  main  vertical  shaft  340  i 
depth  and  a  series  of  underlay  shafts  and  winzes. 

There  were  three  shoots  of  ore  in  this  mine;  the  fir 
northern  shoot  was  small  and  only  about  40  feet  in  width,  cu 

*  L9C.  ttit.,  p.  4 
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out  at  the  60  feet  level.  The  second  and  third  shoots  were  worked 
as  one  continuous  ore  body  of  280  feet  in  length  from  the  surface 
down  to  the  60  feet  level,  below  which,  however,  the  northern 
portion  pipes  off  decreasing  in  size  to  80  feet  at  the  156  feet  level, 
and  dving  out  about  half-wav  between  this  level  and  the  235  feet 
level.  The  southern  shoot  which  was  the  largest  and  longest  in  the 
mine  was  170  feet  wide  at  the  80  feet  level,  130  feet  at  the  235  feet 
level  but  below  this  it  suddenly  closed  in  to  50  feet  in  width,  which 
gradually  diminished  until  it  died  out  altogether,  a  little  below  the 
333  feet  level.  The  sudden  decrease  in  size  is  apparently  due  to  the 
fa^t  that  a  thrust  plane  makes  its  appearance  coming  in  diagonally 
from  the  footwall,  this  may,  if  the  dislocation  took  place  after  the 
formation  of  the  reef,  have  severed  a  portion  of  the  shoot  below  the 
235  feet  level.  Indications  rather  point,  however,  to  the  prior 
existence  of  this  thrust  plane,  in  which  case  the  reef  fissure  will  be 
found  to  terminate  upon  it ;  this  question  could  have  readily  been 
determined  by  an  examination  of  the  quartz  at  its  contact  with  the 
fault  at  the'time  the  stone  was  being  worked. 

The  quartz  veins  in  this  mine  have  no  p6lished  walls  or  casing, 
the  stone  adhering  firmly  to  the  rock  in  the  hard  ground,  whilst  no 
line  of  fissure  is  met  with  after  the  stone  has  ceased  to  exist, 
therefore  clearly  pointing  to  their  origin  by  segregation,  and  not  by 
the  upflow  of  magmatic  solutions.  That  no  continuation  of  the  ore 
channel  exists  in  depth  has  been  clearly  proved  in  the  adjoining 
property,  where  the  Menzies  Gold  Estates,  Ltd.,  sunk  a  deep  shaft 
with  the  object  of  cutting  this  lode.  Nothing,  however,  but  very 
solid  rock  was  met  with.  There  is  no  water  in  these  workings, 
whilst  the  country  is  fairly  soft  to  the  235  feet  level  [6822,  6323, 
632S,  and  6326]. 

To  the  northward  of  these  workings  a  small  quartz  body,  with 
a  north-easterly  course,  has  been  worked  to  a  depth  of  144  feet,  but 
it  has  apparently  no  continuity. 

Whilst  doing  some  work  in  connection  with  the  battery,  which 
is  situated  upon  a  low  ironstone  hill  at  the  south-east  corner  of  the 
lease,  a  deposit  of  auriferous  gravel  was  met  with,  the  gold  in  which 
was  of  a  much  higher  value  than  that  obtained  from  the  reefs.  A 
number  of  small  shafts  were  sunk,  and  a  considerable  amount  of 
crosscutting  and  trenching  done  with  the  object  of  locating  the 
source  from  which  this  gold  was  derived.  Since,  however,  no  reef 
or  leader  was  met  with  it  is  evident  that  this  deposit  is  merely  a 
surface  accumulation  resulting  directly  from  the  weathering  of  the 
rocks  themselyes,  which  often  carry  gold  in  small  quantities  along 
this  belt. 

All  the  known  ore-shoots  upon  this  mine  are  practically  worked 
out,  but  as  there  is  a  considerable  area  of  ground  still  unprospected 
other  veins  may  yet  be  discovered  upon  the  property,  whilst  cross- 
cutting  below  the  235  level  may  possibly  reveal  a  dislocation  of  a 
portion  of  the  main  ore-shoot. 
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Table  shou-ing  the  Yield  of  the  Crusoe  Reefs, 

; ; : * 

Total. 


I  ' 

Y^_    i       Name  aud  Number  Ore     '   S?}^     ,    Rate 

^^^-  ofl^se.  |cru9hcd.|  *,^^;     per  ton. 


Ore 

crushed. 


1 

OZ8. 

tons. 

L2 

1 

191 

KJ  1 

1-34 

1-64 
1(« 

r2 

o-ftv 

\S  ' 

0-65 

18,479-00 

JO 

107 

^9 

O&i 

ti 

0  47 

m 

U-40 

11,77500 

Total 


%\K 


30,25400  |29,8i 


ttneensland  Menzies  Gold  Mining  Co.,  N.L.— This  (I^^  Q« 
property  consisting  of  two  leases,  the  Wedderburn,  G.Mj^^  Mt^^ 
and  the  Oceanic,  Q.M.L.  4969z,  is  situated  upon  the  main  ^OtQAK^i 
belt,  the  Oceanic  being  within  the  town  of  Menzies,'  Sc»k  ^  r^ 
Wedderburn  immediately  west  of  it  and  south  of  the  Cru<''*5=sJ;^ 

The  Queensland  Menzies  mine  is  upon  the  Wedderb^.  j^,^ 
whilst   the   Oceanic,    from   which   a   small   amount   of  J 
previously  obtained,  was  taken  up  as  a  block  claim  in  la 
which  time  very  little  work  was  done  until  recently,  whe| 
crosscut  was  starts  with  the  object  of  testing  the  lease  fol 

The'W^niderbum  was  taken  up  in  1895,  in  which  yeaj 
Y.  L.  Brown  says  of  it  in  his  report:— "This  is  a  quartl 
which  coarse  gold  is  visible,  striking  N.N.W."  *  It  has  b 
tinuously  worked  ever  since,  and  has  been  one  of  the  most  | 
mines  in  the  Menzies  district. 

The  outcrop  of  the  reef  was  discovered  at  the  n< 
corner  of  the  lease,  and  was  traced  in  the  south-west  a 
the  Crusoe,  G.M.L.  3009z,  the  entire  length  being  sometli 
500  feet. 

The  developments  upon  this  mine,  until  quite  recently,  o 
entirely  of  working  shafts,  levels,  and  winzes  in  the  ore  boi 
crosscuts  from  the  shafts  to  the  levels ;  when,  however,  t 
gave  signs  of  pinching  out,  at  the  instance  of  Dr.  Jack,  n 
called  in  to  advise  the  owners,  a  certain  amount  of  proi 
driving  and  crosscutting  was  undertaken. 

A  main  vertical  working  shaft  has  been  sunk  to  a  d( 
540  feet,  and  an  old  main  shaft  240  feet,  an  old  water  shi 
feet,  and  an  underlay  shaft  80  feet  C Plate  III.).  Eight  leve 
been  driven  at  60  feet,  90  feet,  183  feet,  230  feet,  300  feet,  3l 
446  feet,  and  534  feet  respectively,  vertical  depth  from  the  s 

•  Loc,  eit.g  p.  4. 
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the  total  length  of  which,  inclusive  of  crosscnts,  is  about  3,000  feet. 
Prom  a  crosscut  at  the  No.  8  level  the  lode  has  been  followed  down 
for  a  further  distance  of  210  feet  on  the  dip  to  near  the  boundary 
of  the  adjoiuing  property,  the  bottom  of  which  is  617  feet  vertical 
depth  below  the  surface. 

A  small  supply  of  salt  water  averaging  about  100  gallons  a 
day  was  cut  at  150  feet  below  the  surface  beneath  which  a  zone  of 
about  50  feet  of  saturation  was  passed  through,  then  hard  imper- 
vious rocks  were  encountered. 

The  rocks  which  enclose  the  ore  bodies  may  be  divided  into 
three  zones,  first,  from  the  surface  downwards  about  100  feet  may  be 
called  the  oxidised  zone  in  which  the  rocks  gradually  pass  from 
yellow  greasy  clays  into  weathered  schists  of  an  argillaceous  and 
chloritic  nature ;  in  the  second,  which  may  be  called  the  zone  of 
hydration,  rocks  of  a  more  compact  nature  are  met  with,  such  as 
serpentine  and  hornblende  schists ;  whilst  in  the  third,  or  sulphide 
zone,  which  starts  below  the  water-charged  rocks  an  extremely 
hard  aphanitic  diorite  is  encountered,  this  rock,  although  presenting 
no  foliation,  has  a  distinct  cleavage  which  is  identical  with  the 
foliation  of  the  schists ;  this  although  not  always  apparent  very 
quickly  develops  upon  exposure  to  the  atmosphere,  whilst  the 
dormant  and  accompanying  cross  heads  are  taken  advantage  of  in 
breaking  ground  [6311, 6312,  and  63S^]. 

The  schists  have  a  defined  and  very  uniform  foliation,  the 
planes  striking  20  degrees  west  of  north  and  underlaying  at  an 
angle  of  about  45  degrees  to  the  south-westward,  whilst  the  ore 
chutes  lie  upon  and  cross  these  planes  diagonally  dipping  at  an 
angle  of  35  degrees  on  a  course  of  15  degrees  west  of  south. 

The  ore  body  in  this  mine  although  presenting  the  appearance 
of  one  continuous  lode  in  the  oxidised  zone  composed  of  quartz 
and  formation  on  approaching  the  more  solid  country  rapidly 
formed  into  a  number  of  pipe  like  veins,  the  largest  of  which  received 
distinctive  names  such  as  the  western,  eastern  and  hanging  wall 
veins.  The  breadth  of  these  combined  ore  bodies  decreases  rapidly 
with  depth,  starting  with  500  feet  (inclusive  of  the  Crusoe)  near 
the  surface  they  become  reduced  to  150  feet  at  the  446  feet  level, 
whilst  the  total  width  at  the  bottom  of  the  winze,  the  lowest  portion 
of  the  mine,  does  not  exceed  20  feet.  This  is  not  only  due  to  the 
diminution  in  size  of  the  individual  veins,  but  more  particularly  to 
the  fact  that  they  gradually  die  out  one  after  the  other  until  at  the 
bottom  only  one  remains  and  that  very  emaciated. 

The  ore-shoot  in  this  mine  has  an  exceptional  length  for  a  vein 
of  this  character  in  this  district,  it  being  1,125  feet  on  the  dip  from 
the  surface  to  the  present  bottom. 

The  individual  quartz  bodies  vary  very  greatly  m  size,  being  of 
a  lenticular  pipe-like  form;  they  start  from  nothing,  gradually 
expanding  until  their  maximum  thickness,  which  may  be  many  feet, 
ia  attained,  then  gradually  diminish  again.     In  consequence,  it  is 
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impossible  to  state  what  is  the  average  size  of  the  stone,  but  if  the 
area  of  the  stoped  ground  is  taken,  and  the  stone  crushed  cubed 
back  into  the  solid,  it  gives  an  average  of  something  like  two  feet 
of  stone,  which  has  averaged  over  Hozs.  of  fine  gold  per  ton. 

These  veins  have  no  walls,  in  the  accepted  mining  sense,  the 
quartz  being  attached  to  the  enclosing  rock,  whilst  small  strings  of 
quartz  often  penetrate  it  for  a  considerable  distance.  The  soUd 
diorite  rock  in  the  immediate  vicinity  of  the  veins  often  carries  gold 
in  appreciable  quantities,  specimens  having  occasionally  been  met 
with  in  which  coarse  particles  of  gold  were  visible  without  the  aid 
of  a  glass. 

The  enclosing  fissures  present  all  the  appearance  of  shrinkage 
contortion  cracks,  having  no  continuity  in  depth  nor  length,  and, 
although  a  number  of  them  may  occur  in  a  group,  or  even  upon  the 
same  planes  of  foliation,  no  connection  whatever  exists  between 
them;  they  are  therefore  clearly  segregation  veins,  the  mineral 
matter,  including  the  gold,  having  been  infilled  by  percolation, 
either  vertical,  lateral,  or  both. 

The  group  of  veins  worked  m  this  mine  lie  at  a  point  where  a 
slight  change  in  the  course  of  the  foliation  has  taken  place ;  there- 
fore the  formation  of  the  fissures  may  be  due  to  the  crumpling  or 
buckling  of  the  rocks  after  the  release  by  thrusts  of  the  lateral 
pressure,  which  caused  their  elongation  or  stretching.  The  quartz 
in  the  sulphide  zone  is  often  heavily  charged  with  galena  and  iron 
pyrites,  the  former  being  a  sure  indication  of  the  presence  of  gold. 
To  the  eastward  or  upon  the  footwall  side  of  the  ore  body,  a  belt  of 
indurated  and  highly  fissile  schist  is  encountered  at  several  points 
in  this  mine,  where  cross-cutting  has  been  done  in  that  direction ; 
this  is  clearly  a  thrust  plane  and  is  said  to  cause  a  fall  in  the  ore 
values  when  it  approaches  the  lode. 

Upon  the  western  side  or  hanging  wall,  a  large  well-defined 
quartz  body,  very  heavily  bharged  with  pyrites,  called  the  mineral 
lode,  has  been  cut  at  several  points,  but  this  body  carries  very  little 
gold. 

Driving  in  this  mine  along  the  course  of  the  lode  has  failed  so 
far  to  disclose  any  other  ore  bodies,  but  in  order  to  make  this  pros- 
pecting thorough,  the  country  should  be  cross-cut,  at  intervals 
of  at  least  every  50  feet  to  the  schist  on  the  one  side  and  the 
mineral  lode  on  the  other  ;  should  this  fail  to  disclose  the  presence 
of  other  chutes,  it  may  be  assumed  that  the  veins  in  thi»  mine  do 
not  extend  north  and  south  beyond  the  buckled  area  referred  to 
above,  in  which,  however,  there  is  still  the  chance  of  other  veins 
being  picked  up,  and  this  point  should  be  determined  before  any 
further  exploration  is  undertaken. 

Since  these  veins  are  apparently  filled  by  percolation  and  have 
proved  to  be  more  numerous,  of  great-er  size  and  richness  in  the 
upper  levels,  prospecting  in  that  portion  of  the  mine  would  offer 
greater  poBsibiiitieB  than  the  lower  levels,  but  at  the  same  time  veins 
cut  in  the  latter  are  almost  certain  to  extend  iuio  the  former,  but  on 
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the  other  hand  those  met  with  in  the  former  may  or  may  not  extend 
into  the  latter.  This  lode  on  the  whole^has  been  free  from  trouble,  the 
first  fanlt  beinjif  met  with  near  the  bottom  of  the  mine ;  this  tb  rew  the 
reef  seyeral  feet  to  the  eastward,  but  upon  a  second  fault  being 
encountered  further  work  was  abandoned  since  the  stone  was  not 
onlj  small  and  of  little  value  but  there  was  no  great  distance  to 
drive  to  the  boundary  of  this  property. 


Table  showing  the  Yield  of  the  Queenslcmd  Menzies  Beef. 

T«ar. 

Name  and  Niuiil)6r  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

OZ8. 

1896... 

Weddfipbnrn,  G.M.L.  2«86z 

41-00 

261-78 

6-14 

1897... 

Do.                               „        

4,03100 

12,85608 

3-19 

1808... 

Do.                               „        

2,429-00 

6,894-27 

2-83 

1889... 

Do.                              „        

8,600-00 

7,801-88 

2-26 

1900... 

Do. 

8,14800 

6,113-98 

1-94 

1901  ... 

Do.                              „        

2,96200 

6,621-63 

2-57 

1902... 

Do.                              „        

5,155  00 

8,124-33 

157 

1908... 

Do.                              „        

7,24900 

10,029-75 

1-38 

1904... 

Do.                              „        

9,97300 

6,874-46 

-69 

1905... 

Do.                              „        

TotAl      

6,36800 

8,241-21 

1-29 

41861-00 

73,80682 

1-64 

The  Oceanic,  Q.M.L.  4969z,  adjoins  the  Wedderbum  upon  the 
east,  and  covers  a  portion  of  the  township.  It  is  now  the  property 
of  tJie  Queensland  Menzies  Co.,  but  was  worked  as  G.M.L.  4920z 
in  1899,  when  lOl'OO  tons  of  stone  were  crushed,  yielding  62*13  ozs. 
of  gold.  Since  then  the  Company  has  crushed  50'00  tons,  which 
yielded  26*52  ozs.  of  gold. 

The  KensieB  Gold  Reefs  Proprietary,  Ltd.,  which  has  now 
amalgamated  with  the  Menzies  Crusoe  Gold  Claims,  Ltd.,  under 
the  title  of  the  Crusoe  Gold  Claims,  Ltd.,  originally  owned  a  large 
number  of  leases,  situated  at  different  parts  of  this  district,  but 
finally  abandoned  all  with  the  exception  of  the  Friday  G.M.L.  2825z 
and  Naida  G.M.L.  301 6z,  and  it  was  upon  the  former  of  these 
that  all  the  work  was  concentrated  in  what  was  known  as  the 
Friday  mine. 

This  mine  is  situated  to  the  southward  of  the  Queensland 
Menzies,  and  to  the  westward  of  the  town,  at  about  the  centre  of 
the  main  auriferous  belt.  It  was  taken  up  in  the  year  1895,  and 
was  shortly  after  inspected  by  Mr.  H.  Y.  L.  Brown,  who  says : — 
''  This  possesses  a  well-defined  quartz  reef,  having  a  strike  north-west, 
and  northerly,  and  dipping  south-west  at  an  angle  of  about  40 
d^^rees.  The  veinstone  consists  of  bluish,  laminated,  and  veined 
quartz,  containing  galena,  pyrites,  and  coarse  gold."  * 

*Lo«.«it.,  p.4. 
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This  mine  has  now  been  completely  closed  down  for  some 
years ;  the  following  information  is,  therefore,  taken  entirely  from 
the  working  plans,  records,  and  information  obtained  from  reliable 
sources  (Plate  IV.). 

There  are  three  main  levels  in  this  mine:  No.  1,  or  80-feet,  is 
350  feet  long ;  No.  2.  or  150-feet  level,  is  450  feet  long ;  No.  3,  or 
200-feet  level,  is  500  feet  long ;  whilst  from  the  No.  3  level  a  winze 
has  been  sunk  to  a  depth  of  100  feet  upon  the  underlay  of  the  lode, 
and  from  it  a  level  has  been  driven  for  a  distance  of  70  feet  at  a 
vertical  depth  of  240  feet,  or  30  feet  from  the  bottom  of  the  winze. 
In  the  Menzies  United,  Ltd.,  property,  which  adjoins  this  lease  to 
the  south,  the  continuation  of  this  lode  was  cut,  and  proved  to  be 
of  no  value,  and  died  out  at  the  388-feet  level. 

Two  underlay  shafts  connect  the  No.  1  level  with  the  surface, 
whilst  a  main  vertical  shaft  has  been  sunk  to  the  200-feer.  level.  A 
crosscut  has  been  driven  from  the  150-feet  level  180  feet  east,  where 
a  mineral  lode  was  cut,  which  is  evidently  the  same  reef  as  outcrops 
at  the  surface,  near  the  eastern  boundary. 

Judging  from  the  plan  a  defined  ore-shoot  with  a  southerly 
dip  was  worked  down  to  the  200-feet  level  beneath  which  it  tapered 
off  into  a  pipe,  becoming  small  and  low  in  value,  until  work  was 
abandoned  before  the  boundary  was  reached.  This  ore  body  dipped 
at  an  angle  of  53  degrees  at  the  north  end  but  flattened  to  40  degrees 
towards  the  south ;  the  thickness  of  the  stone  is  said  to  have  ranged 
from  three  to  18  inches. 

Good  stock  water  was  struck  at  a  depth  of  129  feet,  the  daily 
yield  being  estimated  at  500  gallons. 

This  reef  was  evidently  of  the  lenticular  fissure  type,  and  pro- 
bably consisted  of  a  series  of  pipes,  which  become  more  or  less 
united  in  the  upper  levels ;  the  southernmost  one,  as  is  generally  the 
case,  extended  to  a  greater  depth  than  the  others.  The  continuation 
of  this  shoot  was  cut  in  the  Menzies  United,  Ltd.,  lease  Balkis,  which 
adjoins  and  will  be  mentioned  later. 

With  the  exception  of  the  crosscut  east  to  the  mineral  lode 
mentioned  above,  little  prospecting  has  been  done  to  prove  to  prove 
the  existence  of  other  lodes,  whilst  upon  the  Naida,  which  adjoins 
to  the  north,  and  upon  which  the  battery  is  located,  absolutely  no 
work  has  been  done. 

Since  these  leases  (the  Friday  and  Naida,  which  are  now  held) 
are  situated  in  the  very  heart  of  the  auriferous  belt,  it  is  very 
probable  that  other  reefs  may  exist  beneath  the  alluvial  covering ; 
this  could  be  determined  by  trenching  and  crosscutting  for  a  fairly 
moderate  cost. 

It  was  mentioned  previously  that  the  Queensland  Menzies  shoot 
was  lost  on  a  fault  near  its  boundary ;  had  this  continued  if  would 
have  extended  into  the  Naida,  which  adjoins  it  to  the  westward. 
Judging,  however,  from  the  character  of  the  vein  at  the  bottom  of 


Digitized 


by  Google 


BULLETIN      N?22   PLATE    W. 


I 
)H'i«fij  since  tneir  buttnuoinnetit  witboat  restUt. 


Digitized 


by  Google 


R,  however,  from  tbe  cHaracier  oi  ine  veui  at  tut;  uucvuiu 


Digitized 


by  Google 


37 

R-  mine,  there  is  little  prospect  of  stone  of  any  value  continiimjf, 
thniiirfa  a  small  pipe  of  quartz  may  do  so. 

Table  showing  the   Yield  of  the  Friday  Beef. 


Gold 
there- 
from. 

Total. 

AvPHMfe 

rate  per 

ton. 

t^ST. 

Name  and  Number  of 
Lease. 

Ore 
crushed. 

Rate 
per  ton. 

Ore 
crushed. 

Gold 
there- 
from. 

1 

tona. 

ozs. 

ozs. 

tons. 

ozs. 

ozs. 

iHi. 

Friday  O.M.L.  28251    .. 

ijzri'dn 

2.936*7 

l-i5 

#•7 

D.>.             ..        .. 

2,.vil-00 

.•,640-21 

1-04 

<•*• 

Do 

.SOl-Oo 

3,234*25 

6-45 

Do. 

6..7-0' 

991  IK 

1-48 

5.97100 

9.802-09 

l-ft4 

t  ■■ 

Do.           4939Z     .. 

37(H) 

877-86 

2372 

Do. 

16-00 

.S8-16 

2-26 

••J 

Do 

485-26 

53-:o 

1,370-2!J 

26-1 '2 

■.. 

Di>.           sons 

f^-51 

l>o. 

WOO 

1771 

-45 

39-00 

112-22 

2-87 

•4 

Do. 

-t-> 

Do. 

Tot  il 

6.0  800 

iTaosli" 

~8»~ 

The  MenzieB  United  Mines,  Ltd. — This  Company  owned  a  group 
f  leases  to  the  westward  of  the  Friday,  upon  one  of  which,  called 
Salkis.  G.M.L.  3l51z,  a  deep  shaft  was  sunk  with  the  object  of 
utting  the  underlay  of  the  Friday  load.  The  position  chosen  for 
his  shaft  was  unfortunate,  awing  to  the  fact  that  no  allowance  was 
ia«ie  for  the  southerly  pitch  of  the  ore-shoot  (which  at  the  time 
as  probably  not  demonstrated) ;  this  necessitated  extension  driving 
irou^h  barren  ground  in  a  southerly  direction  in  order  to  pick  it 
p,  this  work  being  of  absolutely  no  value  from  an  exploratory  point 
f  view. 

At  a  vertical  depth  of  388  feet,  a  level  was  driven  south  from 
le  main  shaft  for  a  distance  of  330  feet,  when  it  encountered  a 
nail  vein  which  split  inta  two  to  the  southward.     (Plate  IV.) 

At  the  junction  of  the  two  veins  a  rise  was  carried  up  on  this 
11  all  OT^  body  towards  the  Friday  boi>ndary,  and  a  small  inter- 
ke^iiate  level  driven  south  65  feet.  A  ^mall  parcel  of  stone  was 
-ushed  from  this  rise  and  level  but  the  vein  was  too  small  to  be 
*Diuoerative.  Two  crosscuts  were  driven,  one  east  and  one  west, 
oni  the  3d8-feet  level  to  the  northward  of  the  ore-shoot  in  which 
»thing  was  cut  resembling  a  formation. 

At  a  depth  of  1»*>0  feet  stock  water  was  cut,  which  yielded  a 
ipply  of  about  400  gallons  per  diem. 

Upon  the  leases  owned  by  this  Company  a  total  of  about  2,000 
et  of  sinking  and  2,500  feet  of  driving  has  been  done  without 
«iilf- 

The  Balkis  is  at  present  held  by  the  Menzies  Mining  and 
xpioration  Corporation,  Ltd.,  which  Company  has  failed  to  prove 
e  lease  of  any  value,  whilst  the  others  have  been  pretty  well  pros- 
•cted  since  their  abandonment  without  result. 
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From  this  lease  132  tons  of  stone  have  been  crushed,  which 
yielded  138ozs.  of  fine  gold. 

The  Central  Menzies  Gold  Mines,  Ltd.— This  Coinpanj  also 
owned  a  lease  called  the  Emulator,  G.M.L.  2834z,  which  lies' to  the 
north  of  the  Friday,  upon  which  484  feet  of  sinking  and  790  feot  of 
crosscutting  was  done  with  the  object  of  cutting  the  northera 
extension  of  that  reef.  All  this  work,  however,  proved  to  he 
valueless. 

The  only  crushing  from  this  lease  was  in  1900,  when  1900 tons 
were  treated,  and  yielded  18'15ozs.  of  gold. 

The  Menzies,  Ltd. — This  was  another  of  the  old  Exploration 
Company's,  that  held  a  number  of  leases,  consisting  of  the  Ladr 
Shenton  North,  G.M.L.  2826z,  Florence  North,  G.M.L.  2828z, 
Pericles,  G.M.L.  2829z,  Shirkin,  G.M.L.  3050z.,  Fennine,  G.M.L. 
3051  z,  Bantry,  G.M.L.  3065z,  and  Stuart,  G.M.L.  3066z.  Upon  these 
leases,  with  the  exception  of  the  Shirkin,  of  which  lease  no  plans 
exist,  700  feet  of  sinking  and  1.3C0  feet  of  driving  was  done,  the 
only  reproductive  work  being  upon  the  Shenton  North,  where  the 
outcrop  of  a  lode  was  worked  which  dips  into  the  Leonidas. 

This  Company  appears  to  have  abandoned  these  leases  in  190L 
when  they  were  retaken  by  the  various  Companies  and  parties  of 
working  miners. 

Flying  Fish  Leases. — These  leases  are  situated  upon  a  portion 
of  what  was  originally  the  Shirkin,  which  lies  upon  the  south -west 
side  of  the  town,  and  to  the  north-east  of  the  Friday.  They  have 
been  worked  continuously  since  1901  upon  some  small  but  rich 
quartz  veins  of  the  usual  segregation  type  in  the  oxidised  zone. 

Table  showitig  the  Yield  of  the  Flying  Fish  Beefs, 


Name  and  Number  of 
Leaae. 

Or© 
crashed. 

Gold 
there- 
from. 

Bate 
per  ton. 

Total. 

Avera^ 

rate  per 

ton. 

Year. 

Ore 
crushed. 

Gold 
there- 
from. 

1901.. 

1902... 
1908  ... 
1908... 
1904... 
1905... 

FIvinsr    Pish     G.M.Ls. 
49622,  4991z 
Do. 
Do. 
Fl7ingFishO.M.ri.50e9s 

d2: 

Total    

tons 
5600 

10770 
46-30 
180-00 
215-00 
304-00 

ozs. 
98-19 

472-78 
159-69 
548-16 
447-58 
265-58 

OSS. 

121 

4-39 
3-47 
3-04 
2-08 
•87 

tons 

209-50 
699-00 

OZB. 

730-6b 
1^61-32 

ozs. 

3-48 
1-90 

906-60 

1.991-96 

219 

The  Lady. Shenton  North. — This  lease,  as  stated  above,  was 
worked  by  the  Menzies,  Ltd.,  from  1898  to  1900,  after  which  it  was 
abandoned,  since  which  it  has  been  taken  many  times  in  varying 
forms  by  working  miners,  who  have  pretty  well  riddled  the  ground 
from  the  old  workings  to  the  surfaces  of  a  lode  which  outcrops 
upon  it,  but  underlies  into,  and  has  been  worked  upon,  the  Leonidas, 
the  adjoining  lease  to  the  westward  [756.] 
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Table  shoiriug  the  Yield  of  the  Lion  Rsff. 


Year. 


Ore 

Gold 
there- 
from. 

Bate 

Total.            i 

Name  and  Number  of 

Gold 
there- 
from. 

LeaM». 

1 

crushed. 

per  too. 

Ore 

crdshed. 

tons. 

OSS. 

078. 

tons. 

ozs. 

Lady    Shenton    North 

WOO 

iM-as 

2-81 

a.M.L.  28J6« 

Do. 

116-00 

220-85 

119 

Do. 

&8  00 

42-15 

0-79 

803-00 

457-23 

1  9accei«O.M.L.«8^... 

110-00 

78-77 

0-71 

Do. 

10-0' 

35-3^> 

8-53 

1200'» 

114H» 

Be&cn6OM.L.506te     .. 

15-00 

^•88 

1-88 

Do. 

38-00 

5608 

1-71 

48-00 

7906 

Lion  G.M.L.  50e9z 

4800 

115-91 

2-41 

Do 

ROO 

7-21 

OW 

56  00 

12312 

Sentinel  O^L.580te... 

50-00 

81-88 

0-63 

l>o. 

5-00 

S-72 

0-74 

55-Oft 

35-58 

Lion  O.M.L.  58442       .. 

4300 

56-70 

1-32 

43-CO 

5i-70 

ToUl 

680-00 

866*78 

Average 

rate  per 

ton. 


1-49 

0-95 

1-64 

2-lP 

0-64 
1-32 


The  Leonidas,  G.M.L.  2882z.— This  leaRe,  which  is  the  pro- 
l^rty  or  the  Menzies  Miaing  aud  Exploration  Corporation,  Ltd., 
runs  in  a  more  easterly  direction  than  is  usual ;  it  was  taken  up  on 
the  dip  or  western  side  of  a  line  of  lode  which  outcropped  in  the 
Shenton  North  and  Pericles. 

There  are  three  groups  of  workings  which  may  be  upon  dis- 
located portions  of  the  same  vein,  the  outcrops  of  which  were 
worked  in  the  Shenton  North  to  a  depth  of  100  feet  below  which  it 
passed  into  this  lease. 

At  the  end  of  this  lease  a  vertical  shaft  has  been  sunk  to  a 
depth  of  130  feet,  from  which  a  level  has  been  driven  70  feet  north 
and  110  feet  south,  a  winze  was  also  sunk  upon  the  lode;  and 
another  level  driven  at  172  feet,  north  90  feet  and  south  110  feet, 
the  reef  averaging  here  a  little  over  12  inches  in  thickness,  worth 
l:3dwts. 

The  water-level  in  these  workings  was  152  feet,  the  yield  being 
150  gallons  of  salt  water  per  diem. 

A  little  south  another  vein  which  outcrops  in  the  Shenton 
North  has  been  worked  by  two  vertical  shafts  to  the  77-feet  level, 
which  is  150  feet  long,  from  which  the  lode  was  winzed  down  on  to 
the  122-feet  level,  and  from  this  depth  the  lode  was  driven  on  for 
a  length  of  300  feet ;  from  the  other  shaft,  a  winze  was  sunk  to  the 
170-feet  level  which  was  carried  on  for  a  distance  of  70  feet. 

Farther  south  but  still  upon  the  north-eastern  boundary, 
another  small  quartz  vein  has  been  worked  by  a  vertical  shaft  to  a  * 
depth  of  143  feet,  and  a  level  driven  220  feet,  the  reef  at  this  level 
'dveragirg  about  12  inches,  worth  about  lOdwts.  The  returns 
famished  by  the  manager  are  as  follow : — 3,457  tons  of  stone  have 
been  crushed,  which  yielded  2,948*71ozs.  of  fine  gold. 
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The  Florence  Gtold  Mines,  Ltd.— This  property,  which  consists!  ^ 
the   Florence   G.M.L.    2821z,    Pericles    G.M.L.  2829z,    Floreni 
Extended  G.M.L.,  520:iz,  and  Bantry  G.M.L.  30o5z,  is  situate 
upon  the  main  auriferous   belt  north   and   adjoining  the  Lac 
Shenton  and  south  of  the  Friday.  It* 

The  whole  of  the  work  done  by  this  Company  may  be  saidt 
be  confined  to  the  Florence  lease,  the  first  start  being  made  by  sinb 
ing  a  main  shaft  to  a  depth  of  210  feet  near  the  centre  of  th 
property  with  the  object  of  cutting  the  Lady  Shenton  lode.  Froi 
this  shaft  cross-cuts  were  driven  in  a  north-easterly  direction  at  tb 
60-feet  level  for  a  distance  of  435  feet,  at  110  feet  for  a  distance  c 
173  feet,  and  at  160  feet  for  a  distance  of  142  feet.  In  the  m^ 
cross-cut  a  small  body  of  stone  was  cut  dipping  south  at  a  distanc 
of  28i5  feet  from  the  shaft,  which  was  driven  on  27  feet  west  an 
135  feet  east ;  this  level  is  connected  with  the  surface  where  thi^  re^ 
outcrops  by  an  underlay  shaft. 

This  vein  was  also  cut  in  the  two  lower  cross-cuts,  being  drive 
on  for  a  distance  of  30  feet  east  at  the  110-feet  level  and  75  fe< 
west  and  90  feet  east  at  the  160-feet  level.  At  the  end  of  thi 
eastern  drive,  a  cross-course  dipping  to  the  northward  was  cut  an 
followed  east  for  1 6  feet.  This  cross-course  is  evidently  the  sam 
as  outcrops  at  the  surface  to  the  southward  of  the  main  shaft,  h 
200  feet  from  the  surface  a  small  drive  east  and  west  was  drive 
from  the  shaft. 

In  1898,  the  Shenton  Company  having  traced  one  of  these  rifl 
shoots  up  to  the  south  boundary  of  the  Florence,  work  was  starts 
in  that  locality  and  what  is  called  the  New  Main  Shaft  sunk  to 
depth  of  300  feet  and  ihe  reef  worked  by  means  of  three  leveli 
This  reef  proved  to  be  the  top  of  the  Shenton  northern  sh<^ 
which  was  found  to  be  considerably  broken  in  the  lower  levels  h 
cross-courses  in  both  properties  and  to  die  out  before  reaching  th 
300-feet  level,  whilst  to  the  northward  the  top  of  the  shoot  whit' 
dips  south  ended  abruptly  upon  coming  in  contact  with  an  east  afl 
west  cross-course  dipping  north.  This  cross-course  which  terminate 
the  lode  has  been  met  with  at  a  distance  of  40  feet  north  oi  tk 
boundary  in  the  60-feet  level,  100  feet  in  the  150-feet  level,  whili 
in  the  200-feet  level  it  was  cut  at  a  distance  of  135  feet  but  tl 
level  was  not  continued  because  the  ore-shoot  stops  on  anotlw 
cross-course  met  with  in  this  level  at  a  distance  of  80  feet  from  tl 
boundary  which  governs  its  northern  extent  down  to  the  260-f«'' 
intermediate  level  below  which  there  is  no  stone.     (Plate  V.) 

A  winze  was  sunk  on  the  formation  from  the  bottom  of  tl 
main  shaft  for  a  depth  of  213  feet,  but  in  it  no  stone  was  cut.  i 
150  feet  from  the  surface  the  level  was  continued  beyond  the  croa 
course  for  a  distance  of  135  feet,  from  which  point  cross-cuts  we 
driven  100  feet  both  east  and  west  without  result  and  thus  provii 
that  the  Shenton  reef  did  not  continue  north.  1 
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One  of  the  porphyrinic  dykes  crosses  this  lease  between  the 
two  main  shafts  striking  west-north-west  and  follows  the  out- 
crop of  the  Leonidas  lodes,  whilst  another  branch  from  it  was  cut  in 
the  old  main  shaft,  from  which  point  it  appears  to  run  north-west, 
bein^  cut  in  the  Pericles  [6343]  and  the  cross-cut  in  the  Shenton 
North.  These  dykes  in  no  case  where  observed  appear  to  have 
caused  any  disturbance  so  far  as  the  lodes  are  concerned,  since  these 
latter  often  cross  or  follow  them  [0342]. 

A  number  of  other  small  segregation  veins  which  cross  this  prop- 
erty upon  the  normal  north-westerly  course  have  been  opened  up  and 
are  still  being  worked  in  the  oxidised  zone ;  it  is  from  this  source 
that  the  entire  production  of  the  mine  has  been  derived  for  the  last 
year  or  two. 

At  the  north-east  comer  of  the  lease  is  a  water-shaft  called  the 
donkey  shaft,  in  which  the  water-level  is  200  feet,  the  yield  being 
estimated  at  6,000  gallons  per  diem,  and  is  stated  to  be  suita^ble  for 
stock.  There  is  also  a  water-shaft  on  the  Florence  Extended, 
G.M.L  5203,  which  was  originally  the  Fenine,  G.M.L.  8051,  being  213 
feet  in  vertical  depth  with  a  cross-cut  west  241  feet  and  east  120 
f**r  at  the  157-feet  level  and  40  feet  east  at  the  213-feet  level.  In 
the  Pericles,  a  shaft  has  been  sunk  to  a  depth  of  100  feet  and  a 
cross-cut  driven  231  feet  in  a  north-east  direction  in  which  only 
small  veins  of  stone  were  cut. 


Table  showing  the   Yield  of  the  Florence  Beefs. 

Year 

Name  and  .Number  of  Lease. 

Ore 
crashed. 

Gold 
therefrom. 

Bate 
per  ton. 

tons. 

OZ8. 

OZ8. 

\>m ... 

Florence,  G.M.L.  2821Z           

30UU0 

465-29 

1-55 

1H97  ... 

Do.                      .,                 

129-82 

l^JW  ... 

Do.                      „                 

185  00 

439-20 

'2-37 

1H99  ... 

Do.                      „                 

1,20500 

84205 

•70 

1J*»).. 

Do.                     „                ...        :.. 

1,735  00 

l,l.3U'50 

-82 

mi .. 

Do.                     .,                

1.252  00 

1,082-86 

-86 

im ... 

Do.                     „                

41500 

400-81 

•96 

19r«  .. 

Do.                     „                

36500 

352-56 

-97 

19M... 

Do.                     „                 

59100 

547-78 

•91 

1905  ... 

Do.                     „                 

Total         

616-00 

664-01 

1-08 

6,66400 

8.354*88 

•85 

The  Lady  Shenton  Gk>ld  Mine,  Ltd.— This  mine,  which  is  situ- 
att^  to  the  southward  of  the  town,  upon  G.M.Ls.  (1380),  2820z,  and 
•5"<>62,  was  not  only  the  first  discovery  made  in  this  district  but  it 
also  proved  to  be  by  far  the  richest. 

It  wa.H  discovered  in  September,  1894,  by  Messrs.  Menzies  and 
McDonald,  who  were  able  to  trace  the  outcrop  of  the  lode  for  a 
knjfthof  over  TOO  feet  by  rich  specimens  scattered  upon  the 
Hnrfac*. 
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In  1895,  Mr.  H.  Y.  L.  Brown  writes : — "  This  is  on  two  quartz 
reefs,  one  of  which  strikes  north  20  degrees  west,  and  the  other  east 
and  west.  The  angle  of  the  underlie  averages  45  degrees,  but  in 
some  places  it  is  less.  The  gold  occurs  in  quartz,  and  is  often 
associated  with  galena  and  zinc  blende.  The  rocks  consist  of 
argillaceous  talcose  schist  above  the  water-level,  with  homblendic 
slate  below.  In  connection  with  the  quartz-reefs,  there  is  a  soft 
soapy  clay  which  is  apparently  a  decomposed  felspathic  rock  ;  other 
shafts  near  are  sunk  in  green  chloritic  talcose  and  argillaceous 
schists  and  brown  decomposed  igneous  rocks."  •     [1036^1044.] 

This  mine  is  now  full  of  water  to  a  little  above  the  No.  6  level, 
whilst  above  the  No.  5  level,  which  is  the  lowest  that  is  accessible, 
practically  all  the  ore  has  been  stoped  and  most  of  the  stopes  filled 
in.  Lately  this  mine  has  been  in  the  hands  of  tributers  who  have 
not  improved  matters  from  an  inspection  point  of  view,  since  in 
working  portions  of  the  reef  which  were  much  disturbed  or  con- 
sidered too  small  by  the  Company  a  considerable  quantity  of  rock 
had  to  be  broken  which  was  not  worth  raising  and  was  therefore 
packed  below,  thus  blocking  up  places  that  were  accessible  before. 

Both  in  the  stopes  and  levels  very  large  excavations  have  been 
taken  out  in  places ;  these  however  do  not,  it  is  stated,  represent 
the  size  of  the  quartz-vein,  but  either  the  enriched  rock  zone  adjoin- 
ing or  a  series  of  veins  with  interbedded  rock. 

The  mine  was  first  opened  by  underlay  shafts  from  the  sur- 
face by  means  of  which  some  very  rich  stone  and  enriched 
decomposed  rock  (formation)  was  worked,  but  later  on  a  vertical 
shaft  was  sunk  to  a  depth  of  200  feet  where  it  cut  the  lode  in  the 
hard  sulphide  zone,  and  from  the  bottom  of  this  shaft  the  No.  4 
level  was  driven.  Above  this  level  the  country  softens  rapidly, 
passing  from  schistose  rock  into  a  yellow  and  brown  argillaceous 
formation.  The  Nos.  5  and  6  levels  were  worked  by  a  winze 
sunk  close  to  the  shaft  bottom,  whilst  another  main  winze  was  sunk 
further  north  from  the  No.  5  to  the  No.  8  level.     (Plate  V.) 

In  the  west  lease  a  main  shaft  was  sunk  in  very  hard  country 
to  the  dip  ctalled  Bay's  shaft  to  a  depth  of  620  feet ;  this  shaft  is  now 
connected  with  the  Nos.  8  and  9  levels  by  cross-cuts.     [6841.] 

Although  no  water  was  encountered  in  the  original  workings  it 
was  cut  in  this  shaft  at  a  depth  of  100  feet,  below  which  a  water- 
bearing zone  of  200  feet  was  passed  through,  the  yield  varying  from 
1,000  to  6,000  gallons  per  diem. 

All  the  stopes  are  situated  above  the  No.  6  level,  for  below 
this,  in  spite  of  tne  fact  that  a  strong  reef  was  followed  down  upon 
which  a  considerable  quantity  of  work  has  been  done,  no  ore  of  a 
payable  character  was  met  with. 

The  ore-body  in  this  mine  was  of  a  composite  character,  i.e. 
it  consisted  of  a  number  of  more  or  less  lens-shaped  quartz  veins  or 


*  Loc  oif.,  p.  4. 
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pipes  (elongated  lenses)  which  follow  the  foliation  planes  of  the 
rock  in  a  south-westerly  direction,  the  dip  of  the  planes  varying 
here  from  53  degrees  at  the  north  end  of  the  mine  to  45  degrees 
at  the  south. 

The  auriferous  Teios  lie  upon  these  planes,  dipping  diagonally 
across  them  at  an  angle  of  34  degrees  to  the  southward,  thus  the 
northern  shoot  that  was  worked  in  the  Florence  dips  into  the 
Sbenton  whilst  the  main  shoot  in  this  mine  dips  into  the  Alpha. 

In  the  oxidised  zone  the  character  of  these  shoots  was  not  well 
defined  owing  to  the  presence  of  a  large  number  of  minor  veins  and 
theenrichment  of  the  adjoining  decomposed  rock  due  to  concentration ; 
as  a  consequence  the  true  character  of  this  ore  body  was  not  under- 
stood until  the  more  solid  country  was  reached  where  the  veins 
began  to  contract  into  pipes.  The  impression  gathered  with  regard 
to  this  lode  some  years  ago  was  that  a  large  rich  formation 
enclosing  a  more  or  less  broken  quartz  reef  extended  from  one  end 
of  the  upper  levels  to  the  other ;  whilst  in  the  sulphide  zone  the 
quartz-reef  had  formed  into  a  definite  solid  body  of  variable  size 
enclosed  in  a  formation  the  walls  of  which  had  not  been  cut. 

Near  the  surface  the  whole  of  the  stone  and  formation  was 
worked  for  a  length  of  something  over  600  feet,  whilst  below  this 
the  breadth  of  the  ore  body  steadily  increased  until  at  the  No.  4 
level  (200  feet)  it  extended  for  a  length  along  the  levels  inclusive  of 
the  Florence  of  over  1,000  feet.  Directly  this  level  was  passed  and 
the  sulphide  zone  entered  the  lode  split  up  into  three  definite 
shtiots  with  blank  ground  between  them,  whilst  below  the  three 
shoots  gRidually  contracted  until  at  a  vertical  depth  of  about  300 
fet-t  they  died  out  altogether. 

The  quartz  in  this  mine  has  no  defined  walls  or  casing,  and 
where  a  semblance  of  a  wall  is  met  with  it  is  found  upon  careful 
examination  to  be  only  one  of  the  cleavage  planes  of  the  rock  upon 
which  the  vein  has  been  formed.  Individual  quartz- veins,  as  far  as 
can  be  judged  from  the  small  veins  now  being  worked,  have  no 
connection  with  each  other  but  lie  upon  parallel  planes  of  cleavage 
'»ften  overlapping  each  other,  or  in  the  case  of  three  may  he  in  a 
si>liee-like  manner.  No  signs  of  fissure  plane  can  be  observed 
although  often  in  driving  small  threads  of  quartz  have  been 
followed  for  a  considerable  distance,  which  gave  the  impression  that 
mvh  a  plane  was  being  followed.  These  veins  were  often  most 
mispleading,  since  upon  several  occasions  in  this  mine  these  were 
f' allowed  until  they  died  out,  whilst  other  ore-bodies  existing  upon 
parallel  planes  were  missed  and  not  discovered  until  later  by  cross- 
cntting.  The  ore-body  in  this  mine  is  considerably  disturbs!  by  a 
^ries  of  cross-courses,  some  of  which  are  represented  by  solid 
^«rren  quartz- veins.  These  cross-fissures,  which  mostly  run  in  a 
more  or  less  east  and  west  direction  and  dip  to  north,  generally 
follow  the  cross  joints  of  the  rock  and  have  in  cases  displaced  the 
^•re  body,  the  throw  being  either  east  or  west  according  to  whether 
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they  are  normal  or  reversed  faults.  They  are  in  all  probability 
inclined  V  faults,  the  southernmost  of  the  pair  bein^  more  oblique 
than  the  northern. 

In  places  in  this  mine  two  or  more  minor  faults  have  appar- 
ently intersected  the  lode  in  close  proximity,  causing  such  consider- 
able disruption  that  even  driving  the  levels  through  them  was 
attended  with  considerable  danger  and  difficulty,  whilst  certain 
portions  of  the  ore-l>ody  could  not  be  worked.  This  ore  in  many 
places  has  now  been  taken  out  by  the  tributers  but  it  shows  in  the 
accompanying  plan  of  the  stopes  as  solid  ground.     (Plate  No.  V.) 

■  ^  Although  these  faults  have  undoubtedly  caused  considerable 
trouble  in  places  it  is  quite  apparent  that  many  of  the  so-called 
displacements  are  nothing  of  the  kind  but  simply  repi^esent  the 
southern  termination  of  one  vein,  whilst  another  has  been  met  with 
upon  parallel  planes  either  east  or  west. 

At  the  present  time  about  the  only  point  in  the  mine  wliere 
the  true  pitch  of  the  ore-pipes  can  be  observed  is  in  what  is  called 
the  P.  Grade,  which  is  situated  near  the  north-east  comer  of  the 
Alpha  between  Nos.  4  and  »5  levels.  The  shoot  here  has  a  well- 
marked  pitch  of  about  34  degrees  south,  but  comes  to  a  sudden 
stop  upon  the  cross-course  which  has  at  this  point  dislocated  the 
lode.  If  the  grade  of  this  shoot  is  followed  upwards  to  the  surface 
through  the  oxidised  zone  it  will  be  found  to  cross  the  No.  2  level 
fo  the  eastward  of  the  main  shaft  and  to  come  out  upon  the  surface 
at  the  point  where  the  original  rich  outcrop  was  discovered,  whilst 
if  followed  downwards  after  allowing  for  the  throw  it  will  be 
found  to  continue  to  the  bottom  level  of  the  Alpha.  If  this  is 
taken  as  the  true  dip  of  the  ore-shoots  in  this  mine  (which  is 
supported  by  the  fact  that  the  grade  is  identical  with  the  ore-shoots 
in  the  other  mines)  it  becomes  apparent  at  once  that  there  are 
three  main  shoots  all  of  which  terminate  at  the  No.  6  level,  whilst 
at  the  south  end  there  is  either  another  short  one  or,  which  is 
more  probable,  it  represents  the  splaying  out  of  this  shoot  similar 
to  the  Queensland  Menzies.  This  is  not  at  all  an  uncommon 
characteristic  of  this  class  of  lode,  the  ore-body  presenting  the 
appearance  of  a  series  of  inclined  V's,  the  apex  of  which  points 
south,  the  lower  side  dipping  at  an  angle  of  about  35  degrees, 
whilst  the  upper,  which  is  much  more  acute,  is  bounded  by  a  line 
which  dips  at  an  angle  of  from  70  to  75  degree* ;  this  is  on  the 
inclined  plane,  not  as  appears  in  the  foreshortened  vertical  section 
of  the  ore-shoots,  Plate  V. 

;  This  splaying  out  of  the  ore-shoot  towards  the  surface  in  a  more 
or  less  vertical  manner  causes  the  various  distinct  chutes  met  with 
below  to  unite  in  the  upper  levels  and  in  consequence  to  appear 
like  one  continuous  ore-body. 

.  It  is  not  at  all  clear  that  the  strong  reef  which  is  reported  to 
have   been   cut   iu   the   workings   below    the   No.   6   level  is   the 
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continuation  of  the  rich  ore  body  worked  above,  but  this  point 
could  not  he  investigated  on  account  of  the  water.  It  would  be 
quite  exceptional  to  find  a  vein  of  this  class  continuing  strongly  in 
depth  without  gold  values,  the  usual  character  being  for  a  rich  vein 
to  gra  luallj  decrease  in  size  and  to  finally  die  out,  and  this  is  said 
to  have  been  the  case  at  the  terminations  of  the  ore-shoots  at  the 
No.  6  level.  It  is  quite  possible  that  a  barren  lenticular  body  has 
formed  at  most  generally  parallel  to  these  termini,  but  it  is  much 
more  probable  in  this  case  that  the  barren  footwall  reef  has  been 
cut  aud  followed  down  since  this  has  the  appearance  of  being  a 
much  more  permanent  body. 

In  any  case  the  deeper  workings  are  so  situat^ed  as  to  have 
httle  prospect  of  cutting  the  ore-shoots  if  they  continued,  and  as 
will  be  seen  by  reference  to  Plate  No.  V.  that,  the  No.  7  level 
and  the  extension  south  end  of  No.  8  could  only  possibly 
have  cut  the  Florence  shoot,  which  being  the  northern  chute,  if  this 
ore-body  follows  the  general  character,  would  be  the  least  likely  to 
continue. 

The  other  ore-shoots  lie  well  to  the  southward  of  these  workings 
and  would  rapidly  cross  the  boundary  into  the  Alpha,  this  however 
is  apparently  not  the  case  as  is  demonstrated  by  the  extensive 
works  carried  out  upon  the  last-mentioned  property,  a  description  of 
which  will  be  given  next. 

The  cross-section  of  the  mine  reproduced  was  prepared  by  Mr. 
Bobert  Falconer,  the  manager,  and  shows  the  relation  of  the 
Sbenton  lode  to  a  granite  dyke  which  lies  to  the  eastward. 
(Plate  V.) 

This  dyke  can  be  traced  at  points  upon  the  surface  and  by  the 
dumps  along  its  course  for  a  considerable  distance,  and  is  the  same 
which  crosses  the  Florence  Mine  after  splitting  into  two  branches. 
Although  a  solid  porphyritic  granite  was  cut  in  the  bore  at  the 
bottom  of  the  main  shaft  and  also  in  the  extension  east  of  the  No. 
8  cross-cut,  this  dyke  has  been  subjected  to  the  same  conditions  such 
^  hydration  with  attendant  crushing  that  have  changed  the  diorite 
into  schists,  the  alteration  in  this  case  being  from  granite  to  gneiss, 
gneiss  to  mica  and  sericite  schist,  the  foliation  of  which  is  identical 
with  that  of  the  surrounding  rocks.     [6336.] 

This  added  to  the  fact  that  in  no  instance  has  a  dyke  been 
known  to  dislocate  a  lode  whilst  the  qnartz-bodies  are  found  in  and 
crossing  them  proves  their  prior  existence  to  the  lodes,  which  latter 
weie  apparently  not  formed  until  after  hydration  had  taken  place. 

This  Company  has  employed  every  practicable  means  at  its 
disposal  in  order  to  determine  the  extension  of  the  ore-body,  its 
leases  being  riddled  with  drives,  cross-cuts,  winzes  and  bore-holes ; 
therefore  with  the  exception  of  small  parallel  pipes  of  stone  there  is 
apparently  little  prospect  of  a  continuation  of  the  ore-shoot  being 
discovered. 
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Table  shotoing  the  Yield 

of  tJA  Shenton  Beef. 

Tear. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 

per  ton^ 

tons. 

OBS. 

OSS. 

1896  ... 

Lady  Shenton,  G.M.L.  28202 

1,74900 

6,833-92 

3-34 

1897  ... 

Do.            do.               „     ... 

.*. 

4,882-00 

14,137-92 

2-92 

1898  ... 

Do.            do.               „     ... 

... 

7.82800 

20,090-48 

2-73 

1899  ... 

Do.            do.               „     ... 

18.77900 

19,536-48 

1-41 

1900  ... 

Do.            do.               „     ... 

16,341-00 

17,552-40 

108 

1901   ... 

Do.            do.               „     ... 

14.9S900 

19,306-17 

1-29 

1902  ... 

Do.            do.               „     ... 

15.900-00 

17,50818 

1*10 

1903  ... 

Do.            do.               „     ... 

16.15200 

13.58707 

0-84 

1904  ... 

Do.            do.               „     ... 

1,119-00 

675  87 

060 

1905  ... 

Do.            do.               „     ... 
TotaJ        

... 

4.09100 

3,872-82 

0-95 

96,280*00 

132,10r31 

1-37 

Note.— This  reef  should  be  credited  with  some  5,000  ois.   from    the  Florence  and 
10,000  ozs.  from  the  Alpha,  but  no  record  of  the  exact  quantity  obtained  from  it  is  available. 

The  Ifenzies  Alpha  Leases,  Ltd.— This  property,  which  consists 
of  the  Stirling,  G.M.L.  3031z,  and  the  Alpha,  G.M.L.  3011z.  is 
situated  immediately  south  of  the  Lady  Shenton,  but  it  was  not 
until  1900  that  the  rich  ore-shoot  worked  in  that  mine  was  found 
to  extend  into  this  property.  Previous  to  this  mining  had  been 
carried  on  upon  the  Stirling  lease  upon  a  reef  which  crossed  the 
boundary  about  160  feet  from  the  north-east  corner  peg,  which  was 
supposed  to  be  the  extension  of  the  Shenton  reef ;  this  now  appears 
either  to  be  the  displaced  continuation  of  the  barren  reef  which  lies 
to  the  eastward  or  upon  the  footwali  side  of  it,  or  a  pyrites  lode 
which  has  been  met  with  in  the  mine  upon  the  hanging  wall  side. 
At  the  south  end  of  this  reef,  which  outcrops  for  a  distance  of 
about  300  feet,  a  vertical  shaft,  called  Armstrong's  shaft,  has  been 
sunk  to  a  depth  of  276  feet,  which  passed  through  the  reef  at 
150  feet.  At  a  depth  of  206  feet  a  crosscut  was  driven  25  feet 
west,  at  which  point  it  cut  the  reef  and  followed  it  for  a  distance  of 
40  feet.  Prom  the  bottom  of  the  shaft  a  crosscut  was  driven  110 
feet  to  the  eastward,  but  in  it  no  lode  was  cut  [750,  7541. 

A  bore  was  then  put  down  at  the  north-east  corner  peg,  which 
cut  the  lode  at  a  depth  of  250  feet.  A  main  shaft  was  sunk  123 
feet  south  of  this  point  to  a  depth  of  335  feet,  with  a  crosscut  at 
250  feet  from  which  No.  I  level  was  driven,  whilst  No.  2  was  driven 
from  the  bottom  of  the  main  shaft.     (Plate  V.) 

In  the  No.  1  level  the  ore  body  extended  south  for  a  distance 
of  220  feet  from  the  Shenton  boundary,  after  which  it  died  out.  no 
continuation  of  it  being  discovered  in  the  level  which  was  continued 
for  another  120  feet. 

The  No.  2  level  was  driven  from  the  main  shaft  north  to  the 
boundary  where  the  small  tierminal  points  of  the  shoot  were  met 
with ;  in  places  this  also  continued  for  40  feet  south  of  the  shaft. 
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after  which  no  further  ore  was  discovered,  although  480  feet  were 
driven  in  hard  aphanatic  diorite  [6330]. 

In  this  level  the  last  300  feet  were  driven  in  a  solid,  barren 
quartz  reef»  which  gradually  formed  and  which  is,  in  all  proba- 
bility, the  same  vein  as  was  cut  in  the  Armstrong  shaft ;  however, 
no  connection  between  these  workings  has  yet  been  made. 

From  this  level  a  considerable  amouut  of  crosscutting  and 
boring  has  been  done  without  result,  whilst,  from  the  bottom  of  the 
main  shaft,  a  winze  has  been  carried  down  on  the  dip  of  the 
formation  for  a  further  distance  of  363  feet.  From  this  winze  a 
certain  amount  of  boring  and  crosscutting  has  been  done,  which 
must,  if  the  Shenton  ore-shoot  extended  in  this  direction,  have  cut 
it,  or,  at  least,  some  indication  of  it. 

From  this,  it  appears  that  the  Shenton  ore-shoots  do  not  extend 
below  the  No.  2  level  in  this  mine,  which  is  the  continuation  of  the 
No.  6  in  the  other,  or,  in  other  words,  these  veins  cease  to  exist 
below  the  level  to  which  the  action  of  hydration  has  extended. 

Upon  the  Alpha  lease,  which  lies  to  the  southward  of  the 
Stirling,  a  considerable  amount  of  work  has  been  done  upon  some 
small  rich  reefs  that  were  met  with  near  the  south-east  comer ;  one 
of  these,  which  follows  the  general  north-west  course,  has  been 
worked  bj  a  number  of  underlay  shafts  to  a  depth  of  60  feet,  and, 
below  this,  by  means  of  a  winze  to  100  feet.  From  this  reef  some 
rich  stone  was  raised ;  but,  since  it  is  small,  and  the  country  hard 
below  the  existing  workings,  it  has  not  been  considered  advisable  to 
continue  deeper.  The  line  of  the  reef  northward  seems  pretty 
constant,  to  judge  by  the  number  of  prospecting  shafts  sunk  upon 
it,  but,  immediately  south,  on  approaching  the  Little  Wonder,  it  is 
extremely  broken,  the  dip  changing  even  in  a  short  distance. 


Table  showing  the  Tidd  of  the  Alpha  Beefs. 

Tmr. 

Name  and  Number  of  Leaae. 

Ore 
crushed. 

Gold 
tnerefrom. 

Bate 
per  ton. 

tona. 

oza. 

ozs. 

1896... 

Menzies  Alpha  LeaM»~Stirling,  G.M.L. 
8081Z,  and  Alpha,  G.M.L.  SOllz 

5300 

324'o5 

612 

1897... 

Do.                                   „        ... 

42700 

1,164-70 

2-72 

1896... 

Do.                                   „        ... 

26300 

1,431-52 

5-44 

lo99... 

Do. 

19900 

559-35 

:j-81 

1900... 

Do.                                  „        ... 

200-50 

239-37 

1-19 

1901  ... 

Do. 

676-50 

822-42 

1-21 

1902... 

Do.                                  „        ... 

8,86300 

4,020-76 

104 

1908... 

Do. 

4,746-50 

6,015-21 

1-26 

19W... 

Do. 

348-50 

476-27 

1-38 

1905... 

Do.                                  „        ... 
Total     

311-00 

483-59 

1-56 

U^OTS-OO 

15,68774 

1*40 

The  Alpha  South,  G.M.L.  d098z,  is  situated  south  of  the  Alpha, 
and   was  until  quite  recently  held  by  the  Menzies   Mining  and 
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Exploration  Corporation,  Ltd.  Little  work  has  been  done  upon  it ; 
the*  deepest  shaft  being  80  feet,  from  which  65  tons  of  stone  were 
crushed,  yielding  64-40oz8.  of  gold. 

TheMeriynlah,  G.M.L.  4960z,  is  situated  south  of  the  Alpha 
South,  and  upon  it  some  small  quartz  veins  have  been  worked  in 
the  oxidised  zone  for  the  last  six  years. 

Table  showing  the  Yield  of  the  Meriyulah  Reef, 


Year. 

Nam 

e  aud  Ni 

imber  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 

per  ton. 

tubS. 

OZ8. 

OKS. 

1900  ... 

Meriyulah 

Q.M.L. 

49«0z           

9-00 

1093 

1-21 

mn  ... 

Do 

3700 

62-76 

1-69 

1902  ... 

Do. 

2300 

3018 

1-31 

190:?  ... 

Do. 

,, 

22-00 

28-83 

1-31 

190 1  ... 

Do. 

107-lK) 

9112 

•84 

1905  ... 

Do. 

Total      

10700 

30500 

12013 

2  05 

343'9> 

112 

The  Heart's  Content,  Q  M.L.  4947z,  is  a  small  lease  which  lies- 
to  the  south  of  the  last,  and  was  worked  in  the  years  1900  and  1901» 
a  shaft  being  sunk  to  a  depth  of  70  feet  on  a  small  quartz  vein  from 
which  44  tons  of  stone  were  raised  which  yielded  82'37ozs.  of  gold. 

The  Menzies  Mining  and  Exploration  Corporation,  Ltd.— This 
Company  owns  a  number  of  leases  mentioned  previously  under  their 
distinctive  names,  but  this  group  of  leases  which  constitute  the 
head  quarters  of  the  Company  consist  of  the  Castle  Blarney,  G.M.L. 
3106z  ;  Ladv  Shenton  East,  G.M.L.  2843z ;  Lady  Shenton  Extended^ 
G.M.L.  2844z;  and  Shenton  South  East,  G.M.L.  4948z,  all  situated 
to  the  eastward  of  the  Lady  Shenton. 

In  the  Extended,  a  small  cross  vein  which  strikes  a  little  east 
of  north,  and  dips  to  the  south  at  an  angle  of  45  degrees  has  been 
worked  by  means  of  two  underlay  and  one  vertical  shaft  to  a  depth 
of  158  feet.  From  these  levels  have  been  driven  at  62  feet,  200  feet 
long;  at  99  feet,  200  feet  long  ;  and  at  146  feet,  130  feet  long,  «,nd 
froiii  these  workings  1,453  tons  of  stone  were  raised  and  crushed, 
yielding  l,157-47ozs.  of  fine  gold. 

On  the  Shenton  East,  an  east  and  west  reef  consisting  of  two 
parallel  pipes  of  stone  have  been  worked  to  a  depth  of  199  feet  by 
three  underlay  shafts  with  short  levels  and  crosscuts,  at  51  feet, 
85  feet,  122  feet.  164  feet,  and  199  feet.  A  main  vertical  shaft  has 
also  been  started  and  sunk  to  a  depth  of  218  feet,  but  it  has  not  yet 
been  connected  with  the  other  workings  on  the  lode.  In  this  shaft, 
41  supply  of  good  stock  water  equal  to  1,000  gallons  per  diem  was 
cut  at  a  depth  of  155  feet.  Prom  this  mine  1,770  tons  of  stone  were 
crushed,  which  yielded  2,44012ozs.  of  gold.  The  veins  cut  and 
worked  in  these  two  properties  do  not  appear  to  be  cross  courses,  but 
have  simply  been  formed  by  the  buckling  of  the  strata. 
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The  Shenton  Sonth-East,  G.M.L.  4948z,  is  south  of  the  Lady 
Shenton  aod  Shenton  Extended ;  it  consist*  of  portions  of  the  Ladj 
Shenton  No.  1,  G.M.L.  2824.  and  Lady  Shenton  South  Extended, 
G.M.L.  3458z,  the  former  of  which  was  owned  by  the  Menzies  Gold 
Reefs  Proprietary,  Limited,  who  sank  a  shaft  100  feet  and  crosscut 
from  the  bottom  450  feet  west  in  the  hopes  of  cutting  the  Shenton 
lode;  they  also  sank  two  shafts  near  the  north  boundary  which  are 
connected  by  a  crosscut  150  feet  lon^.  With  the  exception  of  this, 
little  work  has  been  done  upon  this  lease  from  which  a  parcel  of  37 
tons  of  stone  was  crushed,  yielding  37*80oz8.  of  gold.  Upon  the 
Castle  Blarney,  which  lies  to  eastward  of  the  Extended  and  between 
it  and  the  Eailway,  a  few  prospecting  shafts  have  been  sunk,  the 
deepest  of  which  is  50  feet. 

The  Golden  Age  or  Little  Wonder  Group. — This  group  of  leases 
cover,  or  at  one  time  have  covered,  portions  of  the  old  leases  Golden 
Age,  G.M.L.  2,830z;  Adelaide,  G.M.L.  3878z;  and  Lady  Shenton 
No.  1,  G.M.Ls.  2424z  and  3074z. 

The  Golden  Age  was  worked  in  the  earliest  days  of  this  field 
by  the  Menzies  Golden  Age  Gold  Mine,  Limited,  upon  a  small  but 
rich  e^ist  and  west  reef,  the  shoot  in  which  dips  to  the  south  to  the 
80  feet  level,  beneath  this,  although  considerable  prospecting  was 
done  in  serpentine  schist,  no  continuation  of  the  vein  was  met  with. 
Five  shafts  were  sunk,  the  total  depth  of  which  is  730  feet, 
the  deepest  being  2(>0  feet,  in  which  the  water  level  was  cut  at 
173  feet;  besides  these  shafts  180  feet  of  winzing  has  been  done, 
1.470  feet  of  drives  and  crosscuts.  The  lode  is  apparently  of  the 
buckled  type  as  there  is  no  indication  of  a  cross  reef,  the  only 
outcrop  being  a  large  pyrites  body  which  follows  the  normal  course 
and  is  probably  the  same  as  cut  to  the  northward  in  the 
Shenton  No.  1. 

In  some  portion  of  this  mine  the  porphyritic  granite  dyke  was 
cut  out,  and  from  these  dumps  a  finer  series  of  specimens  were 
obtained  illustrative  of  its  gradual  change  into  sericite  schist 
[63324]-  Portions  of  this  lease  have  more  recently  been  worked  as 
the  Federation,  G.M.L.  4959z ;  and  Golden  Age,  G.M.Ls.  5005z, 
and  5092z,  whilst  the  Little  Wonder  also  occupies  a  part. 

Tahle  showing  the  Yield  of  the  Golden  Age  Beefs. 


I 

Ore 
crashed. 

Gold 
there- 
frojD. 

Bate 
per  ton. 

Total. 

Avera^ 

rate  per 

ton. 

YcjT   '    2Iame  nnd  Ntunber  of 
Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

l^*'...     Menzie*  Golden      Age/ 
G.M.L.  2  90t 

J*7                 I>o 

^"^                 Do 

l^'?                 Do 

iWi"        Fe4enition,O.M[.L.4P59« 

1"  ^»1         Golden  A j? e,  G.M.L.  .'OOSz 

^^'i                l>o. 

li><i                   Do.                      50922 

H^^'t                 Do. 

J9f6                  Do. 

tons, 
sn-oo 

202  50 

4000 
30-00 
Hl-OO 
45-  0 
27  00 
in-00 
10-00 

OM. 

285-48 

722-20 

51-82 
l:V19 
;:7-75 
13-:}4 
46(» 
1-96 
620 

OZ'. 

5-70 
8-56 

1-28 
•43 
•89 
•29 

173 
•19 
•62 

tons. 

292-50 
30-00 

76-00 
47-00 

OZS.             OZS. 

l/5i9-«0        3-62 
1119           4 . 

41 . 9          •&* 
5*85         1-17 

j                  Total 

445  50 

1.168-18 

2-62 
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The  two  leases  named  Lady  Shenton  No.  1— 28247z  and  3074z, 
which  were  owned  by  the  G-old  Beefs  Proprietary,  Limited,  haTe, 
besides  the  Shenton  ^outh-East,  G.M.L.  4948z,  in  the  north,  being 
divided  up  into  the  Menssies  Main  £eef,  G.M.L.  5149z;  Golden 
Crown,  G.M.L.  4973z ;  Hayles  and  Taverstooks  United,  G.M.L. 
5000z ;  Little  Wonder  North,  G.M.L.  5171 ;  and  the  balance  of  the 
Little  Wonder,  G.M.L.  5189z. 

The  original  Company,  besides  the  450  feet  and  150  feet  of 
crosscutting  mentioned  previously,  sank  several  shafts,  in  one  of 
which  a  large  pyrites  lode  assaying  from  two  to  three  penny- 
weights ,  was  cut  at  100  feet,  being  probably  the  same  as  that  met 
with  in  the  Golden  Age.  G.M.L.  2830z. 

Upon  these  minor  leases,  as  a  rule,  little  has  been  done  with 
the  exception  of  raising  a  little  stone  from  the  old  workings. 

Table  showing  Yield  of  Oold  from  the  ahove-nientioned  Leases. 


Year. 

Ore 
crashed. 

Gold            Bate 
therefrom,   per  ton. 

1904... 
1901  ... 

1901  ... 

1902  ... 

Menzies  Main  Beef,  G.M.L.  5149z    ... 

Golden  Grown,  O.M.L.  4078z 

Hayles  &  Taveratock's  United,  G.M.L. 

5000Z 
Hayles  &  Taverstock's  United,  G.M.L. 

6000Z 

Total      

tone. 
8700 
1600 
4400 

4000 

OK8.               ozs. 
1000         -27 
85-42       2-21 
66-48  1    1-28 

60-67       1-26 

8400 

107 15  j  1 27 

The  Little  Wonder,  G.M.L.  5189z,  is  situated  to  the  eastward  of 
the  Alpha  South,  G.M.L.  8098z,  upon  portion  of  what  were  the 
Shenton  No.  1,  G.M.L.  3074z,  and  the  Golden  Age,  G.M.L.  3830z. 

There  are  several  lines  of  stone  in  this  lease,  but  until  recently 
most  of  the  wor)^  was  cx)nfined  to  the  Golden  Age  and  Central  lines, 
lately,  however,  work  has  been  started  more  to  the  westward,  upon 
a  promising  ore  body. 

Table  showing  the  Yield  of  the  Little  Wander  Reefs. 


Name  and  Number  of 
Lease. 

Ore 
cruahed. 

Gk>ld 
there- 
from. 

Bate 
per  ton. 

Total. 

Avervge 

rate 
per  ton. 

Year. 

Ore 
crushed. 

Oold 
there, 
from! 

1908... 
1904... 
1904... 
1906... 

Little  Wonder,  a.M.L. 

5189Z 
Do.             a.M.L. 

5163Z 
Do.             G.M.L. 

6189c 
Do.             G.M.L. 

5189Z 

Total       

tons. 
14-00 

9400 

113-00 

16S00 

ozs. 
16-96 

329-98 

129-29 

461-80 

ozs. 
1-14 

361 

1-12 

2-77 

tons. 
14-00 

94-00 
276-00 

ozs. 
329-96 

681-09 

osn. 
114 

3-51 
210 

884*00 

wos 

341 
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The  Adelaide,  G.M.L.  3378z,  is  an  old  lease  which  lies  to  the 
eastward  of  the  Gk>ldeii  Age,  and  upon  it  a  good  many  prospecting 
shafts  hare  been  sunk.  Lately  a  portion  of  it  has  been  worked  as 
the  Baden  Powell,  but  so  far  only  in  the  oxidised  zone  upon  small 
quartz  veins. 

Table  showing  the  Yield  of  the  Baden  PotoeU  Beef. 


1 

Year.    |               Name  and  Nnmbw  of  Leue. 

Ore 

crashed. 

^    Gold 
therefrom. 

Bate 
per  ton. 

1899... 
1903... 
1904... 
1905... 

Adehude,  G.M.L.  3378z           

Baden  Powell,  G.M.L.  5089z 

Do.                            5241Z 

tons.            OM. 
18-60           1714 
17-00          18-20 
127-00        204-00 
19-00            8-63 

ozs. 
1-27 
1-07 
1-60 

•46 

Total      

• 

178-50]    W-m 

1 

I'M 

To  the  south  and  south-west  of  these  are  the  Coimopolitan, 
G.M.L.  4961  z;  Broken  Seal,  G.M.L.  5022z;  and  Nugget,  G.M.L. 
o209z,  upon  which  a  number  of  shallow  workings  haTe  been  sunk 
npoQ  small  quartz  veins. 


Table  showing  the  Yield  of  the  above-mentioned  Leases, 

Tetr.                   Name  and  Number  of  Lease. 

Ore  • 
crashed. 

Gk>Id 
therefrom. 

Bate 
per  ton. 

190(1. 

mi. 

..     Cosmopolitan,  G.M.L.  4061z 

Do.                               „       

Total      

..  i  Broken  Seal,  G.M.L.  6022z     

..     Nugget,  G.M.L.  6209z 

Total      

tons. 

42-00 

10-00 

ozs. 
1813 
5-58 

ozs, 
•43 
-65 

' 

5200 

23'71 

-45 

1902. 
1904. 
1905. 

35-00 
3600 
51-00 

25-66 
9803 
46-89 

•73 

2-43 

-92 

12200 

170'68 

1-39 

KcClay's  Welcome  Gold  Mining  Company,  N.L.— This  Company^ 
which  owned  Taipo,  G-.M.L.  3744z,  and  Taipo  South,  G.M.L.  3840z, 
which  are  situated  to  the  southward  of  the  Golden  Age,  worked 
these  leases  in  1897  and  1898  by  means  of  a  62  feet  north  shaft 
from  which  a  level  was  driven  south  from  the  bottom  for  a  distance 
of  113  feet  to  the  next  shaft  which  is  132  feet  deep  with  a  level  nine 
feet  south  at  the  120  feet.  The  south  shaft  is  on  the  northern 
h^)undary  of  the  south  lease  and  is  102  feet  deep. 

The  vein  in  these  workings  is  small  and  of  low  value,  being 
associated  with  a  porphyritic  granite  dyke  [6335]. 

After  the  Company  abandoned  these  leases,  they  have  been 
held  under  the  names  of  G-olden   Star,  G.M.L.   4907z ;   Golden 
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Butterfly.  G.M.L.  4997z;  Welcome,  G.M.L.  5101z  ;  and  Homeward 
Bound,  G.M.L.  5173z,  but  little  work  has  been  done  of  a  develop- 
mental character. 

Table  showing  the  Yield  of  McGlay^a  Welcome  Beef, 


Name  and  Number  of 
liOase. 

i^  tj 

Bate 
per  ton. 

Total. 

Average 

rate  per 

ton. 

Year. 

-"STe,.!  £■ 

1897  ... 
1898... 
1896  ... 

1901  ... 

1904... 
1904... 

Taipo,  O.M.L.  3744Z    .. 

Golden***  Star.    G.M.l! 

4907e 
Golden  Butterfly,  G.M.L. 

4997Z 
Welcome.  G.M.L.  5101z 
Homeward     Bound, 

G.M.L.  5173E 

Total 

tons. 
65-00 
1700 
19-00 

120-00 

90-00 
83-00 

OZ8. 

:J603 
1274 
14-13 

36-37 

24-53 
4-82 

028.              tons.               OZ8 

•54 

-74.        82  00.       48-77 

•74  ,         19-00  1       1413 

•30  1       12000         36-87 

1 
•27           90-00         24-53 
•14          3300  ■        4-82 

OCB. 

•59 
•74 

•30 

•27 
-14 

■87 

■ 

...     1     844C0|    138-82 

The  Alexandria,  or  Sherez,  G.M.L.  S098z,  is  situated  at  the 
north  end  of  a  parallel  line  of  reef  to  the  westward  of  the  Lady 
Shenton.  A  few  shafts  have  been  sunk  varying  in  depth  from  60 
to  100  feet,  from  which  171  tons  of  stone  were  raised,  which  yielded 
201-40OZ8.  of  gold. 

The  Africander,  G.M.L.  5253z,  is  immediately  south  of  the  last 
mentioned,  and  upon  it  a  great  deal  of  shallow  work  has  been  done, 
small  veins  beinjj^  apparently  worked  from  the  surface  down  iu  the 
oxidised  zone  and  for  considerable  lengths.  It  has  been  worked  off 
and  on  since  1898  either  by  companies  or  parties  of  working  miners. 

Table  showing  th-e  Yield  of  the  Africander  Beefs, 


Total. 

Year. 

Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
there- 
from. 

Bate 
per  ton. 

Ore 
crushed. 

Gold 
thero- 
Trom. 

Averanre 

rate  i>er 

ton. 

tons. 

OIB. 

ozs. 

tons. 

ozs. 

ozs. 

1898... 

Africander,  G.M.L.  3034z 

•-'•-•(K) 

35-92 

1-79 

1899... 

I>o. 

ISy-OO 

214-50 

121 

189-00 

2i:0-42 

132 

1900... 

Do. 

1901. 

Do. 

19ir2   .\ 

Do.                  49847. 

42-«0 

40-62 

•96 

1908... 

Do. 

5-0 

15-72 

314 

47-00 

56-£4 

119 

1904... 

Mensies  FortuDu,  G.M.L. 
5136Z 

Un-  0 

118-M 

1-00 

1906  ... 

Do. 

19  00 

20-^3 

1-10 

l''7-00 

1.39-74 

1-09 

1905   . 

A  fricander,  G.M.L.  62.MJz 
Total    

34-50 

38^09 

1-10 

34-50 

•8-09 

1-10 

^ 

40750 

4£4'S9 

119 

The  London  and  Coolgardie  Explorers,  Ltd.— This  company 
owned  the  Last  Chance,  G.M.L.  311 6z,  and  Mersey,  G.M.L.  3118z, 
which  lie  immediately  south  and  east  of  the  Africander,  and  upon 
thiH  a  good  deal  of  shallow  sinking  along  the  course  of  small  ore 
bodies  has  been  carried  on  for  a  number  of  years. 
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Table  showing  the  Yield  of  the  London  and  Ooolgardie  Beefs. 


Tear. 


Name  and  Number  of  Lease. 


I      Ore 
crushed. 


Gold 
therefrom. 


Bate 
per  ton. 


1896... 
1809... 
1901  ... 
1902... 
1903... 
1904... 


Last  Chance,  G.M.L.  3116z     ... 

Do.  „  

Do. 

Do. 

Do. 
London  and  Cool^^ardie,  G.M.L.  6013z 

Total  .....      .,. 


tons. 

OBB. 

110-00 

218-88 

204-50 

150-58 

1000 

1214 

1600 

1263 

81-50 

58-97 

1200 

6-78 

383-00 

454*96 

OZB. 

1-08 
•73 

1-21 
•78 

1-71 
•56 

119' 


The  Crown  Cross  Oroup. — South  of  the  last  mentioned,  and 
upon  the  same  line  of  country,  is  the  Crown  Cross,  O.M.L.  4912z, 
upon  which  a  long  line  of  reefs  appears  to  have  been  worked  by  a 
series  of  shafts  to  a  depth  of  about  100  feet.  One  shaft  has  bieen 
sunk  CO  a  depth  of  200  feet,  which  is  the  water  level. 

The  other  leases  of  this  group  to  the  southward  also  appear  to 
hare  been  continuous  lines  of  reefs,  to  judge  from  the  old  workings. 

Table  showing  the  Yield  of  the  Crovm  Gross  Beefs. 


Tesr. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

tons. 

028. 

ozs. 

1887... 

Crown  Cross,  G.M.L.  4860z     

11-00 

9-84 

•84 

1898... 

Do.                        „          

223-00 

17282 

•77 

1899... 

Do.         G.M.L.  4912Z     

60-00 

160-22 

2^67 

1900... 

... 

11100 

346-54 

309 

1901 ... 

... 

182-00 

455^01 

2-50 

190g... 



11-00 

8-43  . 

•76 

1903... 

...           ...         ...         ...         ...         ... 

146-00 

399-48 

2-73 

1904... 

... 

66-60 

104^53 

1-57 

1905... 

Total         

Ivy,  G.M.L.  4942Z         

1800 

10-82 

•60 

825*50 

1,066'69 

2*01 

1900... 

15-00 

1-58 

•10 

1901  ... 

Crown  Cross  South  Extended,  G.M.L. 
4979z 

101-00 

49801 

453 

1902... 

Westralia  Menzies,  G.M.L.  6084z      . . . 

575  ! 

1903... 

Do. 

•50 

92-66 

18412 

1904... 

Do. 

Total          

NU  Desperandum,  G.M.L.  4041z 

2000 

32-56 

114 

136*60 

630-66 

617 

1900... 

74-00 

152-55 

206 

1901  ... 

Do. 

1300 

43-22 

3-32 

1904... 

Victoria  Cross,  G.M.L.  5131z 

Total          

32^00 

7-48 

•28 

119-00 

203*25 

1*70 
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The  Warrior,  O.M.L.  3048e.  —  This  lease  was  worked  and  owned 
by  the  Warrior  Menzies  G.M.  Co.,  N.L.  (late  Wallaroo  Menzie» 
G.M.  Co.,  N.L.),  which  Company  also  owned  the  Gtem,  G.M.L. 
8235z,  and  the  Monte  Christo  Battery,  on  G.M.L.  3398z. 

There  are  three  lines  of  lode  upon  this  property,  called  respec- 
tively the  main  lode  and  the  eastern  and  western. 

The  main  lode  was  first  opened  upon  by  an  underlay  shaft  115 
feet  deep,  from  the  bottom  of  which  a  level  was  driven  280  feet 
south,  the  lode  being  about  four  feet  in  thickness.     [761,  755,  637L] 

A  main  vertical  shaft  was  sunk  about  200  feet  to  the  westward 
of  the  underlay  shaft  to  a  depth  of  200  feet  without  cutting  water. 
At  100  feet  from  the  surface  a  crosscut  was  driven  east  180  feet, 
which  cut  the  level  100  feet  south  of  the  underlay  shaft.  From 
this  level  a  winze  was  put  down  60  feet  at  a  point  50  feet  south  of 
the  crosscut. 

At  the  200  feet  level  a  crosscut  has  been  driven  75  feet  east, 
which  cut  the  lode,  the  latter  being  driven  on  for  a  distance  of  70 
feet  south.  A  winze  was  sunk  from  this  level  at  a  point  10  feet 
south  of  the  crosscut  to  a  depth  of  30  feet,  the  stone  being  about 
four  feet  six  inches  thick. 

On  the  western  lode  there  are  three  shafts— a  vertical  110  feet, 
one  underlay  80  feet,  and  one  115  feet  with  272  feet  of  drives.  Most 
of  the  work  has  been  confined  to  the  upper  levels,  where  the  lode  wa» 
from  two  feet  to  two  feet  six  inches  in  thickness,  but  a  little  has 
been  done  at  110  feet,  where  it  is  three  feet  six  inches  thick. 

On  the  eastern  reef  an  underlay  shaft  has  been  sunk  75  feet 
and  a  level  driven  90  feet,  in  which  the  stone  is  three  feet  in  thick- 
ness. Another  shaft  has  been  sunk  on  the  line  of  this  lode  to  cut 
it  at  129  feet,  but  it  is  only  down  90  feet  at  present. 

A  considerable  amount  of  st oping  has  been  done  from  the 
various  levels,  whilst  the  quantity  of  stone  raised  and  crushed  is 
given  in  the  following  table : — 

Table  showing  the   Yield  of  the  Warrior  Reefs, 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

tons. 

ozs. 

ozs. 

1898  ... 

Warrior  Menzies,  G.M.L.  8048z 

200-00 

184-89 

•92 

1899  ... 

Do. 

21200 

119-48 

•66 

1900... 

Do. 

298-00 

200-88 

•67 

1901  ... 

Do. 

340-00 

161-73 

•47 

1902  ... 

Do.                                     

8000 

3913 

'4S 

1903  ... 

Do.                                     

2300 

22-96 

•99 

1903  ... 

Warrior,  G.M.L.  3048Z             

20500 

206-21 

100 

1904  ... 

Do.                     „      

344-00 

172-2G 

•50 

1905  ... 

Do.                     „      

Total 

101-00 

41-02 

-40 

1,80300 

1,147-55 

64 
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The  Indus,  a.M.L.4291z;  Opal,  G.M.L.  5100z;  Battlers'  Best, 
<j.M.L.  5143z ;  and  Lucky  Prop,  O.M.L.  5127z,  were  small  leases 
situated  to  the  south  of  the  Warrior,  upon  which  a  little  work  was 
done. 


Table  showing  the  Yield  of  the  ahove-mentioned  Leases. 


Tter. 

Name  and  Number  of  Lease. 

Ore 
cnuhed. 

Gold 
therefrom. 

Bate 
per  ton. 

1899 ... 
Ifl04... 
1908... 
1904... 

Indus,  G.M.L.  4291Z     

Opal,  G.M.L.  6100Z       

Battlers'  Best,  G.M.L.  5148z 

Do.                               „      

Total         

Lucky  Prop,  G.M.L.  61372      ... 

tone. 
16-00 
80-00 
.  1000 
11-00 

OZ8. 

2-76 

4-71 

12-97 

5-06 

ozs. 
-17 
•15 

1-29 
•46 

6700 

25*50 

-38 

1903... 

WOO 

17-96 

•24 

The  Lady  Harriet  Leases,  G.M.Ls.  4972z  and  5008z.— This 
srea  was  owned  bj  the  Menzies  Pioneers,  litd.,  which  Company 
beld  it  until  1898,  since  which  time  it  has  been  owned  locally. 

^t  one  time  there  appears  to  have  been  a  considerable  amount 
of  dryblowing  carried  on  upon  this  lease,  whilst  to  the  westward  a 
large  namber  of  shafts  have  been  sunk,  apparently  upon  an  alluvial 
lead,  but  no  record  appears  to  exist  with  regard  to  the  quantity  of 
gold  obtained. 

The  original  Company  did  a  very  considerable  amount  of 
shaft-ginking,  driving,  and  crosseutting  on  this  property  upon  a 
line  of  lode  which  strikes  about  35  degrees  west  of  north,  and 
dipping  to  the  southward  at  varying  angles,  though  usually  steep. 
The  ore  occurred  in  pipes  or  shoots,  and  is  pretty  well  worked  out 
in  the  upper  levels. 

The  deepest  shaft  is  200  feet,  and  in  this  salt  water  was  struck 
at  a  depth  or  160  feet  (the  water  level  is  now  188  feet). 

Recently  the  Lady  Shenton  Oold  Mines,  Ltd.,  tfjok  an  option 
on  this  property  when,  according  to  the  manager's  report,  a  large 
quantity  of  sinking,  driving,  and  crosseutting  was  done  below  the 
existing  workings.  In  summing  up  the  situation,  Mr.  Falconer,  the 
manager,  says : — "  Payable  stone  had  been  crushed,  and  was  then 
showing  in  four  different  shoots.     The  shoot  at  No.  1  shaft  has 
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been  proved  to  be  non-existent  at  the  187  feet  level  over  a  length 
of  229  feet.  The  Bhoot  in  the  No.  2  shaft  has  been  proved  to  have 
a  total  length  of  110  feet  at  the  40  feet  level,  and  26  feet  at  the 
100  feet  level,  and  an  average  value  of  lOdwts.  The  shoot  in  No. 
3  shaft  has  not  been  completely  explored,  but,  judging  from  the 
work  already  done,  is  very  probably  only  a  short  pipe.  The  shoot 
in  No.  4  shaft  has  been  proved  at  the  187  feet  level  to  have  a 
length  of  20  feet,  a  width  of  five  feet,  and  an  average  value  of 
30dwts."  * 

Even  at  the  moderate  depth  of  187  feet,  where  most  of  this 
work  was  carried  out,  the  country  was  so  hard  as  to  necessitate  the 
use  of  rock  drills.  It  will  be  seen  from  the  above  that  the  lodes 
here  are  of  a  similar  character  to  those  further  north,  i.e.,  rich 
pipes  of  ore  which  decrease  in  size  and  die  out  as  they  approach  the 
hard  country. 

At  the  south-east  end  of  this  line  of  reef,  a  cross  reef  from  the 
outcrop  of  which  the  dry  blowing  patch  starts ;  this  latter  has  been 
worked  both  in  this  lease  and  in  that  adjoining,  called  the  Olivia, 
from  which  it  is  named.  The  reef  strikes  in  a  north-easterly^ 
direction,  and  dips  to  the  north-west;  its  junction  with  the 
Harriet  Reef  in  all  probability  feed  the  alluvial  patch. 

Table  showing  the   Yield  of  the  Lady  Harriet  Reefs. 


Year. 


1897. 

1898 
1899. 

1900 
1901 

1902. 
190^ 
1904 
1905. 


i 

1 

Gold 
there- 
from. 

Total. 

I     Name  and  Number  of 
1                  Lease. 

Ore 
crushed. 

Bate 
per  ton. 

Ore 
crushed. 

Gold 
there- 
from. 

AveraR© 

rate  per 

ton. 

tons. 

ozs. 

OZ8. 

tons. 

ozs. 

02S. 

Lady    Harriet,    Q.M.L. 
282iz    (Menzies  Pio- 
neers, Ltd.) 

613-00 

689-40 

1-12 

Do. 

28-43 

613-00 

717-83 

1-17 

Lodv    Harriet, 
2822Z 

G.M.L. 

894*00 

290-74 

•84 

Do. 

4Si5-00 

364-71 

•85 

759-00 

645-45 

0-8S 

1  "^^r^^"' 

OM.L. 

320-00 

241-98 

•75 

Do. 

295-00 

472-75 

1-60 

, 

1              Do. 

112-00 

405-85 

8-62 

Do. 

631-00 

474-09 

•75 

Do. 

819D0 

488-71 

•59 

2,177-00  ,  2,083-38 

-95 

Total 

... 

3,649'00  1  3,446*68 

i 

•»7 

Beport  to  the  directors  of  the  Lodj  Shenton  Gold  Mine,  Limited. 
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To  the  south  of  the  Ladj  Harriet  there  are  several  small 
properties  upon  which  a  little  work  has  been  done,  which  have 
yielded  the  following  returcs : — 


Table  showitig  the  Yield  of  the  Beefs  $outh  of  the  Lady  Harriet. 


y-r. 

Name  and  Number  of  Leftse. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1898  ... 
1898... 
1898  ... 
1902  ... 

Ourine.  G  MX.  4877Z 

JimgelUe,  G.M.L.  4877z          

Three  Battlers,  G.M.L.  4871z 
Coronation  Gift,  G.M.L.  5064z 

Total      

Home  Signal,  G.M.L.  4998Z 

Great  Hope,  G.M.L.  5090z      

Total      

Daisy  Bell,  G.M.L.  4061z        

Do.                          „            

Bellinger,  G.M.L.  6114z          

Do.                      ,.             

Total     

Ancient  Britain  Extended,  G.M.L.  4007z 

tons. 

3300 
42-00 
57-00 
2900 

o«. 

22-83 
2878 
40-09 
22-25 

ozs. 

•76 
•68 
•72 
•77 

8600 

62*34 

72 

1901  ... 
1903... 

6-00 
12-50 

4-94 
21-86 

•98 
1-74 

17-50 

2679 

152 

1897  ... 
1898... 
1903... 
1904... 

49-00 

23-00 

2-00 

29-00 

4711 
22-23 

•28 
8-74 

-96 
•96. 
•14 
•30 

10300 

78-36 

•76 

1898... 

2600 

2079 

•78 

The  Maori  Chief,  G.M.L.  4987z  ;  the  Sefton,  a.M.L.  5080z,  or 
I)oiible  Event,  G.M.L.  5185z ;  and  the  Enreka,  G.M.L.  5078z,  are 
situated  upon  the  eastern  side  of  the  Railway  Line  to  the  eastward 
of  the  Golden  Age,  G.M.L.  2830z. 

Little  has  been  done  on  these,  with  the  exception  of  the  Maori 
Chief,  G.M.L.  49b7z,  the  workings  on  which  consist  of  a  main  shaft 
^6  feet  deep,  from  which  a  crosscut  has  been  driven  at  the  70  feet 
level  33  feet  east  to  a  level  which  is  110  feet  long,  which  is  also 
<X)nnected  with  the  surface  by  a  vertical  and  an  underlay  shaft. 

The  ore-shoot,  which  dips  south,  and  is  about  18  inches  wide 
has  been  driven  upon  for  65  feet  in  the  southern  portion  of  this 
level;  it  has  been  worked  up  to  the  surface  and  is  now  being 
followed  down  by  the  means  of  winzes. 
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Table  showing  the  Yield  of  the  Maori  Chief  and  other  Beefs. 

Year. 

Name  and  Ntunber  of  Lease. 

Ore 
crashed. 

Gold 
therefrom. 

Bate 
per  ton. 

1899  ... 
1900... 

1901  ... 

1902  ... 

1903  ... 

1904  ... 
1905... 

Maori  Chief,  G.M.L.  4914z      

Do. 

Do.                    4987z      

Do.                        „          

Do. 

Do.                        „          

Do.                        „          

Total      

Sefton,  G.M.L.  5080z 

Double  Event,  G.M.L.  5135z 

Do.                           „       

ToUl      

tone. 

7-00 

296-00 

90-00 

7400 

96-00 
283-00 

OM. 

9-27 

20914 

44-90 

88-61 

74'28 
266-99 

ocs. 

1-32 
•73 
-49 

1-19 

•74 
•94 

543*00 

474-68       -87 

1903  ... 
1904... 
1905  ... 

810 
36-00 
3800 

12-66      1-56 
44-16       1-22 

1706  :      -84 

1 

8210 

73"88|     -88 

The  MenziesLady  Mary,  G.M.L.  3121z,  lies  a  few  chains  to  the 
eastward  of  the  last,  and  from  it  14  tons  of  stone  were  crushed  in 
1897,  which  yielded  only  1-22  ounces  of  gold.  The  balance  of  the 
stone,  which  is  of  a  ferruginous  character,  is  still  at  grass.  [782,  793, 
798.] 

Miscellaneous  Leases. 

Upon  the  western  side  of  the  Railway  Line,  and  running 
towards  it  and  eventually  crossing  it,  is  a  line  of  scattered  leases 
upon  which  a  considerable  amount  of  development  work  was  done 
in  places  by  Companies  during  the  boom  time,  but  since  their  aban- 
donment they  have  been  worked  by  prospectors  in  a  desultory  manner. 

This  line  starts  at  the  northern  end  with  the  Olive  Branch, 
G.M.L.  5112z,  which  is  situated  upon  the  side  of  an  immense  barren 
quartz  blow,  forming  a  portion  of  the  dividing  ridge  between  the 
northern  and  south-western  watershed.  South  of  this  lie  the  two 
leases,  both  named  the  Lincoln,  G-.M.Ls.  51 34z,  5181  z;  then  the 
Lady  Sarah,  G.M.L.  5009z,  afterwards  called  the  Lady  Pakny, 
G.M.L.  5179z ;  then  the  Qtjbbnslandbr,  G.M.L.  5126z ;  and  Two 
Waltbrs,  G.M.L.  5207z. 

Next,  upon  a  steep  laterite  hill  to  the  east  of  the  Lady  Harriet, 
G.M.L.  4972z,  are  the  old  leases  formerly  known  as  the  Mokte 
Christo,  G.M.L.  3398z;  and  Gem,  G.M.L.  3235z,  which  were 
owned  by  the  Warrior  Menzies  Company  (late  Wallaroo).  This 
Company  did  a  considerable  amount  of  work  upon  them,  but^ 
apparently,  did  not  succeed  in  discovering  a  payable  lode.  A  battery 
was,  however,  erected  on  the  ground,  and  a  water  supply  obtained  by 
sinking,  the  stone  crushed  coming  from  the  Warrior,  G.M.L.  3048z. 

These  leases  have  since  been  held  as  the  Sailor,  G.M.L.  5l09z; 
Bristol,  G.M.L.  611 6z;  Busy  Bee,  G.M.L.  5105z;  and  Adelaide, 
G.M.L.  5128z ;  but  have,  apparenlly,  never  yielded  rich  stone.     On 
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the  Qeu  Extended,  G.M.L.  4957z,  now  the  Mbnzies  Stab, 
G.M.L.  5118z,  a  number  of  shafts  have  been  sunk  upon  a  vein  of 
the  usual  type,  which  has  been  worked  in  the  oxidised  zone  since 
1897  by  yariouB  parties. 

South  of  this,  again,  are  the  Lucky  Venture,  G.M.L.  5151z, 
aod  Lord  Nei^son,  G.M.L.  5111z ;  and  to  the  south-west  of  these 
the  Klondtke,  G.M.L.  5226z ;  the  Great  Klondykb,  G.M.L.  4853z ; 
the  Britannia,  G.M.L.  4850z:  the  Hornet's  Nest,  G.M.L.  4998z ; 
and  the  Golden  Horseshoe,  G.M.L.  4990z ;  whilst  to  the  eastward  of 
the  railway  line  are  the  Lucky  Hit,  G.M.L.  5187z,  or  Lucky  Strike, 
G.M.L.  5194z ;  the  Neyer  Despair,  G.M.L.  5225z ;  the  Ballarat 
Menzies,  G.M.L.  5118z;  the  Jubt-in-Time,  Q.M.L.  4886z;  the 
Sophia,  G.M.L.  5233z;  the  Black  and  White,  G^M.L.  4978z;  the 
OuiDiNo  Star,  G.M.L.  4951z  ;  and  the  Columbia,  G.M.L.  5104z. 

Table'  thowing  the  Yield  of  Miscellaneous  Leasee. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold       I     Bate 

1904  ... 

Olive  Branch,  G.M.L.  5112Z 

Lincobi,  G.M.L.  5134z 

Lincohi,  G Jft.L.  5181z 

Do.                    „      

Total         

tons.            OKS. 

4000          8-29 

OZA. 

•20 

1904... 

3100 

7176 

2*31 

1904... 
1905  ... 

87-00 
2400 

5917 
47-25 

1-54 
2-71 

6100 

106*42  1  174 

1901  ... 

1902  ... 
1908  ... 
1904  ... 

Lady  Sarah,  G.M.L.  5009Z      

Bo.                          „           

Do. 
Lady  Fanny,  G.M.L.  5179z     

Total         

40-00 
60-00 
88-00 
16-00 

4817      120 

74-34      123 

5-46          14 

10-09  ^      -63 

154-00 

138-06       '89 

1908  ... 
1904  ... 

Qaeenslander,  G.M.L.  5126z 

Do.                             „        

Total         

Two  Walters,  G.M.L.  6207z 

Do.                            „         

Total         

Monte    ChriBto    and    Gem,    G.M.Ls. 
8285Z,  3d98z 

Sailor,  G.M.L.  5109Z     

Bristol,  G.M.L.  6116z 

Do.                  „         

Bnsy  Bee,  G.M.L.  6105Z          

Adelaide,  G.M.L.  5128z           Z 

Total         

28-00 
8-00 

16-10  '      -57 
4-25  1      -63 

96-00 

20-35;    -56 

1904... 
1906... 

8000 
50-00 

10-78  ,      -35 
20-00  ;      -40 

80*00 

30-78       -38 

18W  ... 

1908  ... 

1903  ... 
1904... 
1908  ... 
1904... 

1904  ... 

12-00 

12^00 

1400 

46-00 

161-00 

109-00 

2-42 

•59 

4-64 

806 

20-87 

59-90 

52-02 

-20 

•38 
•22 
■45 
•37 
-47 

364*60 

143*50 

-40 
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Table  showing  the  Yield  of  MitceUaneoiu  i/(;a«(!8— continued.'* 


Year. 

Name  and  Number  of  Lease. 

Oie 
crushed. 

Gold 
therefrom. 

Bat^ 
per  ton. 

1897  ... 

1898  ... 

1899  ... 
1900... 
1902  ... 
1904... 
1905  ... 

Gem  Extended,  G.M.L.  4849z 

Do.            do.             „     

Do.            do.             „     

Do.            do.          4d57z... 

Do.            do.          5015Z 

Menzies  Star,  G.M.L.  5118z 

Do.            do.          „        ... 

Total      

Lucky  Venture,  G.M.L.  6151z 

Lord  Nelson,  G.M.L.  5021z     

Great  Elondyke,  G.M.L.  4853z 
Klondyke,  G.M.L.  5132Z          

Do.                     „              

Do.                     „              

Total      

Britannia,  G.M.L.  4850z         

Hornet's  Nest,  G.M.L.  4998z 

Golden  Horseshoe,  G.M.L.  4990z       ... 

Lucky  Hit,  G.M.L.  5137z        

Lucky  Strike.  G.M.L."5194z    ... 

Total      

Never  Despair,  G.M.L.  5225z 

Just  in  Time,  G.M.L.  4886z    ...         ... 

Ballarat  Menzies,  G.M.L.  5113z 

Do. 
Just  in  Time,  G.M.L.  5141z    ... 

Total      

Sophia,  G.M.L.  6233Z 

Black  and  White.  G.M.L.  4978z 
Do. 

Total      

Guiding  Star,  G.M.L.  4951Z    ... 

Do.                              .,         ' 

Do..                            „        

Columbia,  G.M.L.  5104            

Total      

tons. 
52  00 
5200 
19-60 
1500 
1500 
9400 
20-00 

ozs. 

25*95 

2108 
814 
6-33 
692 

55-68 
6-41 

oz». 
•49 
•40 
•42 
-42 
-46 
•59 
-32 

267-50 

130*51 

-49 

1904... 

4500 

9*49 

•a 

1902  ... 

1897  ... 

1903  ... 
1904... 
1905  ... 

12*00 

16-80 
1600 
15-00 
5200 

4'55 

36-94 
6-33 
204 

11-72 

-37 

2-20 
•39 
•13 
•22 

83-00 

2009 

-24 

1898  ... 

8*00 

274 

-34 

1901  ... 

5-00 

1-68 

-33 

1901  ... 

20  00 

7-31 

36 

1903... 
1904... 
1904  ... 

•       500 
3500 
3600 

9-75 
5-49  , 
510 

1-95 
•16 
•14 

7600 

20*34 

-26 

1905... 

8100 

4210 

50 

1898  ... 
1903  ... 
1904.., 
1904... 

2400 
25-75 
3900 
2500 

12-04 

12-22 

6-84 

4-08 

•50 
•47 
•15 
-62. 

11375 
113-00 

3418 

-30 

1905  ... 

79-34 

70 

1901  ... 

1902  ... 

6200 
20-00 

26-56  ! 
900 

-4t 
-45 

8200 

35-56  1 

-43 

1900... 
1901  ... 
1902... 
1904... 

4800 

20035 

2300 

18-00 

33-74  1 
220-92 
13-60 
9-86 

-70 

1-11 

-59 

-55 

280-35 

278*12 

-93 
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The  Craig-t-nos,  G.M.L.  5250,  is  situafcod  upon  the  eastern 
side  of  the  Railway  Line  and  north  of  the  township  of  Woolgar ;  it 
has  repeatedly  changed  hands,  but  in  no  instance  has  it  been  held 
for  lon^. 

A  considerable  amount  of  developmental  work  was  done  upon 
it  by  the  TV. A.  Venture  Corporation,  who  held  it  in  1897,  and  who 
sank  two  shafts — one  100  feet,  and  one  150  feet — with  500  feet  of 
driTea.  Owing  to  the  fact  that  it  has  so  often  changed  hands,  no 
fiTstematic  work  has  been  carried  out,  and  in  consequence  no 
••pinion  as  to  the  character  of  the  lode  can  be  formed. 


Table  showing  the  Yield  of  the  Craig-y-noe  Beef. 


Total. 

Avefaiye 
mteper 

tc'D. 

.,^^         Name  and  Number  of    1     Ore 
^'^'                      Lease.                  |craBhed. 

UOla                 XMkMS 

there-         per 
from.         ton. 

Ore 
crashed. 

Gold 
there, 
from. 

1*W 
1>»1    .. 

Kick    of  Time,  O.M.L. 

AtbeUtBoe,  O.M.L.  4S73x 

l>o. 
t-wig^nos,  G.M.L.  4940z 

Peneveiaoce.     G.mVl. 

5102X. 
Cndjf-jnoB.  0  J£.L.  5220k 

Total 

tons. 
177-50 

.362-00 

96-00 

81800 

206*75 

9800 

220*00 

ozs. 
113-17 

171-77 
3273 

2rt4-61 
85-90 
29-52 

88-15 

ozs. 
•63 

•47 
-84 
•83 
•40 
•80 

•40 

tons. 
117-50 

458-00 

527-25 
96-00 

220-00 

ozs.' 
1W17 

204-50 

349^91 
29-52 

88-15 

OSS. 

•63 

•45 

-66 
•80 

•40 

1^*76 

TK-SB 

•68 

The  Menzies  Gift,  G.M.L.  303Gz,  and  The  Gift,  G.M.L. 
491 6z,  which  adjoins  it,  are  situated  a  little  south  of  Woolgar,  and 
mining  wa«  evidently  started  here  on  the  strength  of  their  position 
at  the  head  of  an  alluvial  run  which  extended  from  them  to  a  little 
beyond  the  Telegraph  line  in  a  westerly  direction.  Of  the  latter 
there  are  no  records  nor  returns,  whilst  the  reefs  worked  proved  of 
t4K>  lew  a  grade  to  be  payable.  From  the  former  of  these  50*00 
tons  of  stone  were  crushed,  which  yielded  12'74ozs.  of  gold,  and 
from  the  latter  lO'OO  tons,  which  yielded  5-37ozs.  of  gold. 

The  Babunga  Bbave,  G.M.L.  4691z,  is  situated  about 
2\  miles  south.  It  has  not  been  worked  since  1898,  up  to  which 
date  23  tons  of  stone  were  crushed,  which  yielded  1972ozs.  of 
^old  [1185,1189]. 

The  Black  Hobse,  G.M.L.  5106z,  and  Stobm  Eixg,  G.M.L. 
•>176z;  are  situated  upon  a  low  ridge  about  one  mile  to  the  eastt 
vard  of  Woolgar.  A  small  patch  of  alluviuip  was  worked  in  a 
little  gully  crossing  the  former,  which  terminated  at  a  small  quartz 
vein  which  is  now  being  worked. 
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Table  showing  the  Yield  of  the  Black  Horee  Beef. 


Year. 

Name  aad  Number  of  Leaae. 

Ore 

oroahed. 

Qold 
therefrom. 

p« 

1903  ... 

1904  ... 

1905  ... 

Black  Horse,  G.M.L.  5106z     

Do.                            „          

Do.                            „          

tons. 

140-00 
76  00 

OB8. 

22-79 

181-81 

46-71 

Total         

21600 

250*31 

' 

i^ 


The  Black  Jack,  G.M.L.  4879z,  is  situated  to  the  south] 
of  the  last,  being  a  portion  of  what  was  originally  the  Lady  ]S 
and  upon  it  four  shafts  have  been  sunk,  the  deepest  being  187 
in  which  the  water  level  is  170  feet  from  the  surface.     The-^..^^.^^^ 
varied  from  eight  inches  to  three  feet  in  width  with  six  to  eigh^lv*r-^ 
o^formation.    The  course  of  the  shoot,  which  was  100  feet  wideli  ^    J^' 
little  west  of  north  with  a  southerly  dip,  but  it  dies  out  below  '^ 
180-feet  level.     The  vein  is  of  the  lenticular  type,  and  decrease  t^ 
size  and  value  with  depth.  f 


Table  ahovnng  the  Yield  of  the  Black  Jack  Beef, 


Year. 


Name  and  Number  of  Lease. 


Oi« 
cmslied. 


Gold 
therefrom. 


1897  ... 

Lady  Main,  a.M.L.  896dz 

1898... 

Black  Jack,  G.M.L.  4879z 

1899  ... 

Do. 

1900... 

Do. 

1901  ... 

Do. 

1902  ... 

Do.                          „ 

1903  ... 

Do. 

1904... 

Do. 

1905  ... 

Do. 

tons. 

9500 

6000 
190-00 
30600 
11300 
12000 

1000 
150-00 

1200 


OSS. 

112-66 

94-79 

814-42 

470-00 

99-64 

62-74 

9-60 

36-60 

9-28 


Total 


1,066*00 


1,20918 


Thb  Lonb  Hand,  G.M.L.  5230z,  lies  a  little  west  of  the  latt 
and  from  it  87  tons  of  stone  yielded  84'47  ounces  of  gold. 

The  Mbnzies  CoNsoLiDATfiD  Gold  Minb,  Ltd. — This  Coi 
pany  own  a  number  of  leases  situated  upon  the  western  side  of 
railway  line  close  to  the  township  of  Woolgar. 

The  main  workings  are  situated  upon  the  Princess  May  Sout 

G.M.L.  4985z,  but  extend  northward  into  the  Princess  May,  G.M.! 

4934fZ.     The  line  of  reef,  however,  has  been  traced  in  a  nort 

west  direction  for  over  1,000  feet  into  the  Princess  Eva,  G.M.! 

981z,  where  another  series  of  old  workings  are  located.     On  tl 
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Princess  May  South,  a  main  shaft  has  been  sunk  to  a  depth  of  425 
feet,  which  cuts  the  reef  between  the  No.  1  and  No.  2  levels,  below 
which  crosscuts  connect  it  with  the  various  levels,  the  No.  5  level  at 
the  bottom  being  170  feet  distant.  Owing  to  the  distance  from  the 
lode  being  so  great,  the  shaft  was  not  continued,  but  a  main 
haulage  winze  carried  down  from  the  No.  5  at  a  point  about  100 
feet  further  soutb,  by  means  of  which  the  mine  was  worked  to  the 
No.  9  or  688-feet  ]evel,  but  since  the  ore-shoot  had  dipped  lo  the 
southward  of  this,  another  winze  has  been  sunk  still  further  south 
from  the  bottom  level,  which  has  now  reached  a  vertical  depth 
below  the  surface  of  over  800  feet ;  this  is  therefore  considerably 
the  deepest  mine  in  Menzies.     (Plate  VI.) 

The  ore  in  this  mine  has  proved  in  the  nine  levels  to  averagfe 
about  400  feet  in  horizontal  length  with  a  dip  of  about  36  degrees 
south  upon  the  plane  of  the  lode,  which  dips  67  degrees  south-west, 
the  total  length  of  the  proved  ore-shoot  from  the  surface  to  the 
bt»ttom  of  the  mine  being  over  1,600  feet,  whilst  the  thickness  is  so 
variable  that  it  is  impossible  to  state  it  but  it  must  average  three 
feet. 

The  lode  is  clearly  of  the  true  fissure  type  having  an  extremely 
Well-defined  and  striated  footwall,  whilst  the  hanging  wall  is  more 
or  less  broken  by  feeders.  In  the  levels  above  No.  6  a  parallel  lode 
has  been  worked  which  had  a  strike  more  to  the  westward,  this, 
however,  took  a  turn  between  Nos.  5  and  6  more  to  the  northward 
than  the  main  ore  body  with  which  it  would  appear  to  junction 
further  north.  The  main  ore-shoot  in  this  mine  appears  if  any- 
thing to  gain  in  width  and  definition  with  depth,  whilst  in  the 
north  drive  at  the  No.  9  level,  the  vein  was  found  to  continue  and 
carry  gold  for  a  distance  of  over  800  feet,  it  being  poor  near  the 
winze  but  improves  towards  the  end.  This  may  be  another  shoot 
or  the  continuation  of  one  that  was  prospected  at  the  surface 
farther  north. 

At  the  bottom  of  the  winze  the  lode  is  highly  mineralised, 
carrying  large  quantities  of  Pyrrhotite  (magnetic  pyrites)  [6314] 
whikt  the  gold  value  still  keeps  up,  the  vein  being  over  six  feet  in 
thickness  and  as  well  defined  as  at  any  part  of  the  mine. 

.In  the  northern  workings  upon  the  Princess  Eva  a  main  shaft 
ha«  been  sunk  and  the  lode  worked  to  a  depth  of  over  200  feet,  but 
owing  to  very  considerable  faulting  these  workings  were  abandoned 
and  the  shaft  is  now  used  as  a  water  sliaft. 

Water  containing  28  per  cent,  of  solid  matter  was  cut  at  a 
'lefth  of  130  feet,  which  yielded  originally  30,000  gallons  per  diem 
this,  however,  has  considerably  diminished  whilst  after  passing 
through  the  zone  of  saturation,  the  formation  is  practically  dry. 

:m7-fia] 
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Table  showing  the  Yield  of  the  Menzies  Consolidated  Reef. 


Year. 


Name  and  Number  of  Leaae. 


Ore 
crushed. 


<iuld  Kate 

tiiere&om.  pertou. 


1897  ... 

1898  ... 

1899  .. 

1900  ... 

1901  ... 

1902  ... 

1903  ... 

1904  ... 

1905  ... 


Princess     May     and  Princess    May 
South,  G.M.Ls.  49d4z  and  4936z    . . . 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Total         


tone. 

OZ8. 

ozs. 

6,5250 

5,456-13  ' 

■83 

6,969-0 

5,702-80  1 

■82 

7.617-0 

6,97804  , 

■92 

6,5890 

5,936-89  1 

•90 

10,4890 

6,817-49 

•6o 

12,7950 

7,535-36  , 

•59 

16,096-0 

8,341-31  i 

•52 

14,6570 

8,972-58 

■61 

17.rt34-0 

10.134-44 

■59 

99,3710 

65^505 

•66 

The  GooDENOUQH,  G.M.L.  4855z,  is  situated  about  three 
miles  in  an  east-north-east  direction  fn>m  Menzies,  and  lies  at  th<i 
extreme  north  of  the  Kensington  Q-roup;  it  has  recently  been 
acquired  bv  the  Queensland  Menzies  G.M.  Co.,  N.L. 

A  line  of  lode  can  be  traced  at  the  surface  in  an  east  and  west 
direction  for  a  distance  of  about  600  feet  lyinj?  parallel  to  an  out- 
crop of  sericite  schist,  which  is  apparency  a  dyke,  whilst  to  the 
south  it  dips  into  a  solid  diorite  hill.     [6337,  6340,  636i] 


Five  underlay  shafts,  the  deepest  of  which  is  240  feet,  have 
been  sunk  upon  this  lode,  which  dips  at  an  angle  of  from  25  to  3i] 
degrees  south.  Levels  have  been  driven  at  the  100  feet  (55  feet 
vertically  below  the  surface)  and  180  feet  (80  feet  vertical  depth,  oi 
at  the  water-level)  upon  a  body  of  stone  varying  from  three  to  sis 
feet  in  thickness.  A  dislocation  in  the  lode  was  met  with  in  tk 
100-feet  level  a  little  north  of  the  No.  2  shaft,  beyond  which  ^ 
branch  vein  appears  to  have  been  followed.  The  main  lode  how- 
ever was  picked  up  to  the  northward  and  opened  upon  near  th^ 
mouth  of  the  No.  1  shaft  by  means  of  first  an  opencut  and  then  i 
winze  which  was  carried  down  to  the  100-feet  level. 

In  the  opencut  the  reef  is  large  and  solid,  and  yielded  vetj 
good  returns,  but  suddenly  came  to  an  end  upon  what  is  probabh 
a  fault ;  but  it  is  too  near  the  surface  to  determine  this  point  witl 
any  degree  of  certainty. 


This  lode  is  very  highly  ferruginous  in  places,  being  literalh 
one  mass  of  pyrites,  whilst  specimens  of  chloride  of  silver  have  alsii 
been  met  with. 
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All  the  developments  so  far  have  been  carried  on  in  the 
oxidised  zone,  where  the  rock  is  soft  and  of  a  yellow  argillaceous 
nature;  in  consequence  it  affords  little  evidence  as  to  its  original 
character.  So  far  the  stone  crushed  has  been  of  good  quality,  but 
the  ^Id  is  of  very  low  value. 

There  is  a  good  siipply  of  fresh  water  in  a  well  a  little 
north  of  the  outcrop  >aid  to  have  yielded  2,000  gallons  per  diem, 
whilst  the  water  in  the  mine  makes  ac  the  rate  of  about  600  gallons. 


TnbU  showing  the  Yield  of  the- 

Goodenough  Beef. 

T«v. 

Name  and  Nnmber  of  Lease. 

Ore 
cTUfliieu. 

Gold 
therefrom. 

Bate 
per  ton. 

tons. 

OSS. 

OSS. 

1897... 

Goodenough,  G.M.L.  4856z     ... 

125-00 

104-82 

•83 

m... 

Do.                          „          ...         . 

167-50 

264-11 

1-57 

im... 

Do. 

390-55 

564-84 

1-44 

im... 

Do. 

322  50 

38005 

117 

1901 ... 

Do. 

. 

852-40 

1.314-33 

1-56 

1902... 

Do. 

. 

6fl4-00 

1,671-67 

2-40 

1903... 

Do. 

518-00 

608-05 

116 

19(H... 

Do. 

36100 

27609 

•76 

1905... 

Do.                        „         

Total      ... 

• 

1,017-00 

1,042-80 

1-02 

4,447*95 

6,220-66 

1-39 

To  the  eastward  and  southward  of  the  Goodenough  are  the 
^•llowing  leases,  upon  which  little  work  has  been  done : — 


Tear. 

Name  and  Nnmber  of  Lease. 

Ore 
crushed. 

OoM 
therefrom. 

Bate 
per  ton. 

1-^98 ... 

Golden  Shoe,  G.M.L.  4861z     

Coronation.  G.M.  L.  5041z       

Little  Vic  or  Anti   Daglish,   G.M.L. 
5225Z 

tons. 

44-00 

on. 

51-36 

ou. 

117 

1902... 

1000 

8-30 

-84 

l-i^fi... 

17-50 

2973 

170 

Miscellaneons  Leases. 

On  the  Four  o'Clock,  G.M.L.  5072z,  which  lies  to  the  south- 
west, a  small  reef  with  a  north-east  south-west  oourso  and  dipping 
^Qth-east  has  been  worked  to  a  shallow  depth  for  a  length  of  five 
(hams,  whilst  on  the  Besuroam,  G.M.L.  5117z,  which  apparently 
lies  upon  the  same  line,  the  reef  has  been  traced  for  a  length  of 
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10  chains  but  has  only  been  worked  for  a  length  of  80  feet  and  to 
a  depth  of  30  feet,  the  avera<?e  size  being  three  inches. 


Table  shovnng  the  Yield  of  the  Four  o' Clock  and  Reaurgam  Beefs. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1901  ... 

1902  ... 

1902  ... 

1903  ... 
1904... 

Four  o'clock,  G.M.L.  5012z     

Do. 

Do.                         '5D72Z     

Do.                             „          

Do. 

Total 

tons 

1000 
46-00 
1800 
35-00 
2000 

Ota. 

10-90 
20-41 
20-23 
45-71 
4-00 

ozs. 

1-09 

•45 

1-12 

1-30 

-20 

12800 

101-25 

79 

1902  ... 

1903  ... 

1903  ... 

1904  ... 

Eesurgam,  G.M.L.  5076z         

Do.                         „              

Do.                      5117Z         

Do. 

Total 

1000 

11-00 

1000 

500 

9-02 

20-67 

4  68 

4-74 

-90 

1-88 
-46 
•95 

36*00 

39-11 

109 

To  the  eastward  of  the  last  and  south  of  the  Goodenough  are 
Bbown  Hill,  G.M.L.  4949z,  the  Rising  Sun,  G.M.L.  5040z,  and 
Chbistmas  Gift,  G.M.L.  501 6z ;  whilst  the  Danae,  G.M.L.  5050z, 
and  Bla  AS  Reward,  G.M.L.  5025z,  lie  to  the  south-west  on  the  flat, 
and  the  Industbia,  G.M.L.  4899z,  south  along  the  range. 

Table  showing  the  Yield  of  Miscellaneous  Leases. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

1900... 
1901    .. 

Brown  Hill,  G.M.L.  4049z      

Do.                        „           

Total          

Eifling  Sun,  G.M.  L.  5040z       

Christmas  Gift.  G.M.L.  5016z 

Blaas  Reward,  G.M.L.  6025z 

Dana©,  G.M.L.  5050Z 

ustria,  G.M.L.  4899Z          

tons. 

1600 

1600 

44*80 

OSS. 

.919 
6-72 

OES. 

•57 
•39 

'48 

1902  ... 

1 

roo 

1902  ... 

r 

-90 

1902  ... 

77 

1902  ... 

1 

14*94^ 

*38 

•34 
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The  True  Blue,  G.M.L.  8822z,  now  known  as  the  Picton. 
G.M.L.  4985z,  was  worked  from  1899  to  1901  by  the  W.A.  Pro- 
prietaiy  Company,  who  in  sinking  a  main  shaft  struck  a  supply  of 
1,300  gallons  per  diem  of  fresh  water  at  a  time  when  water  was 
particularly  scarce  in  Menzies.  Several  shafts  have  been  sunk  upon 
this  property  in  which  a  large  low-grade  formation  was  cut  which 
strikes  in  a  north-east  and  south-west  direction,  dipping  at  a  low 
angle  to  the  south-east,  but  of  this  only  the  quartz-veins  in  the 
npper  levels  have  been  worked. 

Table  showing  the  Yield  of  the  Picton  Beef. 


^ear.   J                Nune  and  Niunber  of  Leue. 



Ore             Oold 
crashed,    tlieiefrom. 

Bate 
per  ton. 

1 

1899  ...  '  True  Blue,  G.M.L.  3822i5        

ISOl ...  !        Do.                         „             

1901...     Picton,  a.M.L.  4986J6 

m..,\     Do.           „      

1»5-|        Do.                  ,.         

tons. 
10000 
66  00 
5000 
177-50 
14300 

ots. 
2406 
14-59 
19-94 
51-61 
27-52 

ou. 
•24 
•26 
•40 
•40 
•19 

j                       Total         

£26*50 

13771 

•28 

Between  the  Picton  and  the  Kensington  there  have  been  a 
number  of  leases  which  have  been  worked  upon  a  series  of  lenticular 
quartz-veins  which  strike  north-east  and  dip  south-east.  These 
start  with  the  True  Blue  South,  G.M.L.  4923z,  which  later  on  was 
called  the  Lord  Roberts,  G.M.L.  5168z,  in  which  a  body  of  stone 
four  feet  wide  was  worked  for  a  length  of  200  feet  and  to  a  depth 
of  from  40  to  50  feet. 


Table  showing  the  Yield  of  the  True  Blue  South  Beef. 


^«v.    1                 Name  and  Naml>er  of  Leaae. 

Ore 

crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

1S99  ...  ;  Trae  Blue  South,  G.M.L.  4923z 
j**..           Do. 

1*>1 ...     Lord  Roberts,  G.M.L.  5007z 

!9?2-           Do.                              „       

^903...           Do.                             5168Z   ... 

tons. 
4400 
700 
3900 
80-00 
2600 

1 
oca.            ois. 
22-48        -51 
31-93  ;    4-56. 
2740  1      -70 
10^69        -35 
706        -27 

Total      

14600 

9956 

-6B 

The  Kensington  Vindicatoe,  G.M.L.  3615z.  was  originaliv 
worked  as  a  whole  bv  a  Company,  but  later  the  northern  portion 
was  taken  up  as  the  Alexandra,  G.M.L.  491 8z,  and  later  on  as  the 
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Buttei*flj,  G.M.L.  4992z.  On  this  (ground  a  lode  has  been  worked 
for  a  length  of  200  feet,  the  quartz  averaging  about  12  inches  down 
to  the  50-feet  level.  A  shaft  has  been  sunk  to  a  depth  of  136  feet, 
which  cut  a  supply  of  stock  water  yielding  about  50  gallons  per 
diem. 


Table  showing  the  Yield  of  the  Butterfly  Rei'f. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crashed. 

Gold 
therefrom. 

Bate 
per  ton. 

tons. 

028. 

osa. 

1898  ... 

Kensinflrton  Vindicator,  G.M.L.  8615z 

26-00 

45-60 

1-75 

1899  ... 

Do. 

7-00 

210 

•30 

1899  ... 

Alexandra,  G.M.L.  4918z         

15-00 

19-24 

1-28 

1900... 

•Do.                          „            

8200 

186-52 

1-90 

1901  ... 

Do.                          „        • 

600 

16-13 

2-69 

1901  ... 

But  terfly,  G  .M.L.  4992z          

2500 

5496 

2*19 

1902  ... 

Do.                        „              

3300 

7207 

219 

1903  ... 

Do.                        „              

1600 

29  24 

1-82 

1904  ... 

Do.                        „              

Total      

23-50 

10-93 

•47 

2^350 

38679 

165 

Upon  the  southern  portion  of  this,  which  was  afterwards  calli^d 
the  Vindicator  South,  Q^.M.L.  4924z,  and  later  the  Little  Tom, 
G.M.L.  5083z,  a  small  vein  of  stone  about  8  inches  wide  has  been 
opened  up  to  a  depth  of  60  feet.  This  vein  on  its  southward  course 
gradually  loses  its  easterly  dip,  turning  flat  with  a  slight  southerly 
dip,  then  tilting  over  to  the  west. 


Table  showing  the  Yield  of  the  Little  Tom  Beef. 


Tear.    <                Name  and  Number  of  Leaae. 

1 

Ore 
crushed. 

Gold       i     Bate 
thert^from. '  per  ton. 

1899  ... 
1900... 

1902  ... 

1903  ... 

Vindicator  South,  G.M.L.  4924a 

Do. 
Little  Tom,  G.M.L.  5083z       

Do.                           

Total      

tons. 

9-(J0 
20-00 

7-00 
18-00 

ozs. 

7-56 
25-27 
12-51 
27-98 

OZ8. 

•84 
1-26 
1-79 
1-55 

5400 

73-32  1  V2b 

Upon  the  Menzies  Kensington,  G.M.L.  8277z,  which  a<lioius 
t'le  last,  to  judge  from  the  large  cavern-like  excavation  a  larLre 
If^nticular  body  of  quartz  with  a  southerly  dip  was  worked,  the 
extension  of  which  has  not  been  cut  in  any  of  the  shafts  either  to 
the  dip  or  on  the  strike.      A  number  of  vertical  shafts  have  been 
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sunk,  one  125  feet  (which  is  the  water-level),  and  another  TOO  feet, 
whilst  an  underlay  has  been  sunk  70  feet  and  400  feet  of  driving, 
but  in  these  no  stone  of  any  value  was  cut. 


Table  showing  the  Yield  of  the  Kensington  Beef. 


Tar. 


1807... 
l!Jte... 
1«99... 
190O... 
1901  ... 
1902... 
1903... 
19iH ... 


Name  and  Number  of  Lease. 


Menzies  Kensington,  G.M.L.  3277z 

Do. 

Do. 

Do. 
Kensington,  G.M.L.  8277z 

Do.  

Do. 

Do. 

Total      ... 


Ore 
crushed. 


tons. 
466-UO 
327-00 
13500 

83-00 

102-00 
1000 


14600 


Gold 
therefrom. 


OKS. 

408-97 

217-68 

138-06 

23-32 

83-99 

21-20 
519 


Bate 

per  tun. 


ozs. 
•87 
•6<i 
-98 

2-54 


•21 
■51 


no'ds     83 


The  Tbxie  Blub,  G.M.L.  5180z,  is  situated  a  little  to  the  east- 
ward of  the  Kensington  line  and  south  of  the  Picton,  and  in  it  a 
small  vein  of  rich  quartz  has  been  traced  for  a  length  of  400  feet  at 
a  depth  of  40  feet  from  the  surface. 


Table  showing  the  Yield  from 

the  True  Blue  Beef 

T«r. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

1903... 
1904... 
1906... 

True  Blue,  G.MX.  5130z        

Do.                       „             

Do.                        „             

Total         

tons 
22-00 
5700 
1800 

oxs. 

4202 
128-40 

16-35 

OSS. 

1-21 

2-25 

-90 

97*00 

18677 

1*92 

Farther  east  still  upon  the  western  side  of  Mt.  Misery  are  two 
old  leases  which  have  covered  the  same  ground  called  respectively 
the  PicTON  Vallbt,  G.M.L.  4890z,  and  the  Lady  Min,  G.M.L. 
^17z.  The  reef  isr  small  but  well  defined,  striking  north-east  and 
dipping  south-east,  and  can  be  traced  into  the  Maranora,  which 
appears  to  be  the  southern  extension  of  it. 

The  workings  consist  of  two  groups  of  shallow  underlay  shafts 
in  which  apparently  some  3  or  4  inches  of  the  hanging- wall  side 
h^  been  worked  to  a  depth  of  20  feet. 
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Table  showing  the  Yield  of  the  Lady  Min  Beef. 


Tear. 

Name  and  Number  of  Lease. 

On 

cruahed. 

Gold 
therofrom. 

Bate 
per  ton. 

lo98  ... 

1899  ... 
1899... 

1900  ... 

Picton  VaUey,  G.M.L.  4890z 

Do.                              „       

Lady  Min,  G.M.L.  4917Z         

Do. 

Total          

tons 
10-00 
1000 
500 
1000 

OBS. 

2151 

14'31 

9-91 

46-37 

OK8. 

215 
1-43 
1-98 
4-63 

3600 

9210 

2*63 

The  Old  Hidden  Tbeasube,  G.M.L.  4750z,  is  now  l)eiiig 
worked  as  the  Mabanoba,  G.M.L.  4895z,  and  in  it  a  reef  dipping 
at  an  angle  of  80  degrees  south-east  which,  varying  from  a  few 
inches  to  seven  feet  in  thickness,  has  been  opened  up  to  a  depth  of 
140  feet  by  a  level  300  feet  in  length,  the  course  of  which  is  21 
degrees  east  of  north.  The  shaft  has  been  continued  to  a  depth  of 
198  feet,  a  small  supply  of  stock  water  being  cut  at  150  feet. 

The  reef  is  enclosed  in  a  formation  carrying  a  little  gold,  the 
thickness  of  which  has  not  yet, been  tested. 

The  character  of  this  reef  cannot  be  determined  at  the  only 
level  accessible,  but  it  presents  many  indications  of  being  of  the 
fissure  type;  this  is  further  suppoilted  bj  its  length  of  outcrop 
[1053]. 

Tahle  ehotoing  the  Yield  of  the  Maranora  Beef. 


Year. 

Name  and  Numl>er  of  Lease. 

Ore 
crushed. 

Gold      . 
therobom. 

Bate 
per  ton. 

tons. 

'   oss.. 

OZB. 

1898  ... 

Hidden  Treasure,  G.M.L.  4760z 

1000 

6-20 

•62 

1899  ... 

Maranora,  G.M.L.  4895z         

278-30 

281-66 

101 

1900... 

Do.                        „              

307-00 

402-30 

1-31 

1901  ... 

Do.                        „              

22300 

216-60 

•97 

1902... 

Do.                        „              

21600 

226-04 

1-05 

1908  ... 

Do.                        „              

27200 

292-63 

107 

1904  ... 

Do.                        „              

28600 

236-26 

•83 

1905  ... 

Do.                        „              ...         ... 

Total      

454-00 

479-78 

1-17 

2,035*50 

2,13515 

104 

To  the  southward  of  the  last  are  a  group  of  old  leasee  which 
have  covered  more  or  less  the  same  ground ;  these  consist  of  the 
Kensington  Eastbe  Gift,  G.M.L.  5103z,  Pbince  Albebt, 
G.M.L.  4926z,  West  Sea,  G.M.L.  4908z,  and  Moonlight,  G.M.L. 
«5l83z.  On  these  a  small  reef,  from  five  to  six  inches  in  width, 
dipping  to  the  westward,  has  been  opened  up  to  a  depth  of  60  feet 
and  worked  for  a  length  of  five  chains. 
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Table  thowing  the  Yield  from  sundry  Leasee. 


r«v. 

1              Name  and  Number  of  Leases. 

Ore 
crashed. 

Gold 
therefrom. 

Bate 
per  ton. 

19U3... 
19W... 

Kensington  Easter  Gift,  G.M.L.  5108z 
Do. 

Total      

West  Sea,  G.M.L.  4908J5         

Prince  Albert,  G.M.L.  4926z 

Do.                              .,        

Moonlight,  G.M.L.  6183z        

Total      

tons. 
1300 
400 

ozs. 
1997 
3-45 

oxs. 

1-46 

•86 

1700 

23^42 

138 

1889... 
1900 ... 
19fJi... 

12-00 

6-00 

1500 

3500 

7-48 

4-91 

6-43 

25-71 

•(52 
•82 
•43 
•73 

6800 

4I-48 

66 

To  the  eastward  of  the  last,  another  line  has  been  worked  as 
the  Brilliant,  G.M.L.  5184z,  the  Kensington  Sunday  Gift, 
G.M.L  4819z,  or  Sunday  Gift,  G.M.L.  5010z,  and  the  Menzies 
LrxiHBKRo,  G.M.L.  5043z.  The  reef  here  strikes  north  and  south 
^d  dips  west,  being  two  to  six  feet  thick  in  the  Brilliant ;  on  the 
Suodaj  Gift  it  has  been  sunk  on  to  a  depth  of  80  feet,  and  is  about 
1'2  inches  in  thickness,  whilst  in  the  Luzemberg  the  stone  is  small, 
bnt  it  has  been  worked  for  a  length  of  100  feet,  to  a  depth  of  40  feet, 
where  the  hard  rock  comes  in.  This  vein  at  its  north  end  is  very 
fl^t,  but  generally  dips  steeper  towards  the  south  end. 

Table  showing  the  Yield  of  sundry  Leases, 


! 
^Mr.                   Nsme  and  Number  of  Leues. 

Ore 
crushed. 

Gold 

Bate 
per  ton. 

1804... 
19(6... 

Brilliant,  G.M.L.  4Jdllz          

Brilliant,  G.M.L.  6184z        

Do.                     „                

Total     

Kensington  Sunday  Gift,  G.M.L.  4819z 
Sunday  Gift,  G.M.L.  5010Z    

Do.                          „           

Do.                          „           

Do.                          „           

Do.                          .,          

Total     

Menzies  Luzemberg,  G.M.L.  504dz  ... 

tons. 
13.00 
1200 
14-00 

ozs. 
8-45 
8-41 
2-20 

OS8. 

•65 
•28 

-16 

39^00 

1406 

38 

i>«... 

1906... 

26-00 
1600 
72-30 
5700 
68-00 
88-00 

27-81 
50-64 
197-59 
140-55 
65-59 
89-32 

107 
3-16 
2-74 
246 
•96 
102 

35300 

SWSl 

179 

1%... 

600 

502 

« 

The  Viking,  G.M.L.  5038z,  is  a  line  further  east  still,  and  upon 
it  a  vein  of  stone,  which  runs  in  pipes  varying  from  six  to  12  inches 
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in  thickness,  has  been  worked  for  a  length  of  200  feet,  the  deepest 
shaft  being  70  feet. 

Table  showing  the  Yield  of  tlie  Viking  Reef. 


Year. 

Name  and  Number  of  Lease. 

Ore             Gold      '     Bate 

1902  ... 

1903  ... 
1904... 
1906  ... 

Viking,  G.M.L.  5038Z 

Do.                    „        

Do.                    „        

Do.                    „        

Total      

tons. 
3000 
21-00 
18-00 
21-00 

OZ8. 

137-59 
81-36 

112-05 
83-99 

oz». 
4-58 
3-87 
6-22 
3-99 

9000 

414-99 

4-61 

About  2 5  miles  south  of  the  Kensington  Group  are  one  or  two 
leases  situated  at  what  is  known  as  Springfield,  from  the  first 
property  taken  up  upon  which  a  good  supply  of  fresh  water  was 
obtained. 

Spbingfield,  G.M.L.  4950z. — On  this  lease  a  flat  lode  dipping 
south  has  been  worked  for  the  the  past  five  vears  bj  a  number  of 
shallow  vertical  shafts  and  surface  working.  It  has  not  proved  so 
far  to  continue  of  value  in  depth  nor  to  extend  east  or  west. 

A  vertical  shaft  htis  also  been  sunk  to  a  depth  of  130  feet  in 
which  a  supply  of  1,500  gallons  per  diem  of  fresh  water  was  struck. 

Table  showing  the  Yield  of  the  Springfield  Reef. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crashed. 

Gold 
therefrom. 

Bate 
per  ton. 

1900... 
1902  ... 
1908... 
1904... 
1906  ... 

Springfield,  G.M.L.  4950z       

Do.            ,"     .;..     ..! 

Do.                       „           

Do.                       ,.           

Total      

tons. 

3900 
209-00 
11500 
279-00 
14600 

OSS. 

2511 
183-14 

88-79 
176-77 
110-00 

OS8. 

-64 
•87 
-77 
•63 
•76 

78700 

563*81 

74 

A  little  north  of  this  some  old  shafts  on  the  flat  indicate  what 
was  the  Blow  Ply,  G.M.L.  4964z,  but  this  was  only  worked  a 
short  time  and  was  never  surveyed.  Prom  this  lease  5000  tons  of 
stone  were  crushed,  which  yielded  3229  ounces  of  gold. 

South  of  Springfield  is  a  lease  called  the  Emu,  G.M.L.  5164z, 
upon  which  a  small  reef  which  dips  west  is  being  worked,  but 
little  has  been  done  on  it  as  yet. 

This  lease  was  originally  called  the  Mybtlb,  G.M.L.  5082z, 
but  the  workings  then  consisted  of  some  shallow  shafts  on  a  quartz 
reef  on  the  hill  to  the  westward. 
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Table  showing  the  Yield  of  the  Emu  Beef. 

Name  and  Number  of  Lease. 


19W  ...    Myrtle.  Q.M.L.  5082z 
1903  ...     Emu,  G.M.L.  5144a 
19')4 ...  Do.  5164Z 

im ...         Do. 

Total 


Ore 
cmahed. 


Oold 
therefrom. 


Bate 
per  ton. 


tone. 

5600 

35  00 

118-00 

17700 


38600 


OZB. 

57-94 
118-70 
277*29 
417-95 


871-88 


OZfl. 

103 
8*39 
2-35 
2-36 


2-26 


I 


TlteKuREAjoNO,  G.M.L.  a482z,  Fulcbum,  G.M.L.  5202z.  and 
HoPKruL,  G.M.L.  5206z,  lie  about  one  and  a  half  miJes  east  of  Mt. 
Mi*TT.  The  first  mentioned  was  only  worked  for  a  short  time  in  the 
^j  davs  of  the  goldfield  upon  a  small  diorite  outcrop,  whilst  the 
latter  two  were  two  small  recent  holdings  upon  patchy  barren 
lookiag  reins  in  the  granite,  near  which  some  specks  of  gold  had 
^n  discovered. 

Table  showing  the  Yield  of  sundry  Leases, 


^«w.                   Name  and  Nomlwr  of  Lease. 

Ore 
croBhed. 

Gold 
therefrom. 

Bate 

per  ton. 

1896... 

Konajong,  G.M.L.  3482z        

Federal,  G.M.L.  4885Z 

Fulcmm,  G.M.L.  5202z           

Total         

Hopeful,  G.M.L.  5206z            

Do.                 „     

tons. 

500 

OXB. 

9-29 

OI8. 

1-86 

1^ 
1905 ... 

44-00 
1200 

51-41 
1102 

116 
•92 

5600 

62-43 

111 

1200 
600 

22  5; 
6-37 

1-87 
•89 

Total         

18-00 

27-88 

1-54 

SuNDBT  Claims. 
Under  this  head  an  item  appears  annually  in  the  returns,  with 
^^«^  exception  of  1903,  as  follow :— 


Year. 

Ore  crushed. 

Oold 
therefrom. 

Bate' 
per  ton. 

tons. 

ozs. 

ozs. 

1897 

18-00 

902 

•50 

1898 

118-75 

140-87 

1-19 

1899 

231-25 

23504 

101 

1900 

179-00 

155-42 

•87 

1901 

63-00 

65-20 

1-03 

1902 

625-00 

84204 

1-34 

1904 

358-00 

385-56 

1-08 

1905 

92700 

597-61 

-64 

Total 

1,91000 

1,721-46 

90 
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Section  III.— Conelasion. 

In  order  to  make  the  occurrence  of  the  typical  Menzies  lode  as 
clear  as  possible  (the  segregation,  not  the  fissure  veins,  are  here 
referred  to)  a  brief  resume  of  their  occurrence  will  be  given. 

It  will  have  been  noted  from  the  foregoing  description  of  the 
various  mines  in  which  segregation  veins  were  worked  that  the 
formations  downwards  may  be  divided  into  three  zones  : — Ist,  the 
upper,  which  extends  down  to  the  water  level,  in  which  oxidation  has 
taken  place  ;  this  zone  is  of  variable  extent  even  in  reefs  situated  in 
close  proximity,  and  is  not  entirely  governed  by  surface  configur- 
ation. 2nd,  the  belt  of  water-bearing  rock  or  zone  of  saturation, 
the  limit  of  which  in  depth  is  governed  by  the  permeable  nature  of 
the  formation,  and  may,  as  in  the  case  of  the  Shenton  Reef,  be 
entirely  absent  owing  to  local  conditions,  such  as  an  impervious 
laterite  covering  which  has  prevented  the  down  flow  of  meteoric 
waters,  whilst  a  few  chains  west,  in  sinking  the  main  shaft,  a  con- 
siderable supply  of  water  was  cut  which  has  now  risen  through  the 
connecting  workings  and  floo»led  the  workings  which  were  pre- 
viously dry  ;  and  3rd,  below  the  zone  of  saturation,  when  the  country 
rock  is  massive  and  dry,  being  practically  impervious  to  the  over- 
laying water. 

In  the  oxidised  zone  the  rocks  are  usually  soft  near  the  surface, 
being  highly  weathered,  consisting  of  yellow  argillaceous  and 
magnesian  nature,  passing  imperceptibly  into  more  or  less  weathered 
serpentine  and  chloritic  schists.  In  this  zone  numerous  lines  of 
auriferous  lodes  are  met  with ;  they  are  of  the  compOHite  order, 
consisting  of  a  series  of  lenticular  quartz  veins  or  pipes  which 
follow  the  rock  foliation. 

These  veins  may  lie  in  a  single  line,  one  lens  forming  at  or 
near  the  terminal  point  of  the  other,  or,  as  is  more  commonly  the 
case,  overlapping  one  another,  each  following  vein  lying  upon  a 
parallel  line  of  foliation.  The  lode  body  may  be  composed  of  a 
series  of  these  parallel  veins  so  arranged  that  the  entire  mass 
assumes  a  more  or  less  lenticular  form,  i.e.,  increasing  in  thickness 
towards  the  centre  and  diminishing  towards  the  ends  along  the 
line  of  strike.  Near  the  surface  an  enclosing  zone  of  enriched 
decomposed  rock  is  not  infrequently  met  with  which  is  terme<i 
"formation." 

Below  the  water  level  the  lode  changes  considerably  in  character, 
the  ore  body  becoming  a  sulphide  lode,  and  consists  of  definite 
shoots  and  blanks ;  the  shoots  appear  as  a  general  rule  to  cut  out 
upon  coming  in  contact  with  the  solid  country,  or  to  penetrate  it  for 
only  a  short  distance. 

Below  the  terminal  point  of  these  shoots  considerable  prospect- 
ing has  been  done,  but  so  far  no  vein  encountered  has  proved  of 
sufficient  value  to  be  worth  working. 
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Owing  to  the  fact  that  the  surface  of  the  auriferous  belt  is  for 
the  most  part  covered  bj  superficial  deposits,  the  reefs  do  not  as  a 
rule  oatcrop,  but  to  judge  from  the  mode  of  occurrence  of  those 
alreadj  disooyered,  it  is  probable  that  numerous  others  exist,  and 
when  ii  is  noted  that  a  very  large  area  in  the  very  heart  of  the  belt 
bas  been  scaroelj  prospected  it  is  quite  possible  that  even  large  and 
rich  lodes  may  yet  be  discovered. 

Since  the  erection  of  the  State  Battery  the  working  miners  have 
I'een  enabled  to  profitably  work  many  of  the  sipall  but  rich  veins  of 
stose  which  the  companies  had  abandoned,  and  the  return  from  this 
wuite  alone  is  responsible  for  a  very  considerable  proportion  of  the 
annual  gold  production  of  the  district ;  in  fact,  without  it,  since  the 
dosing  down  of  so  many  large  mines,  the  district  would  have  retro- 
graded considerably. 

TahU  showing  the  Betum  of  the  Ore  treated  ai  the  Menxies 
State  Battery. 


Tmr, 

Ore  treated. 

Gold  therefrom. 

Bate  per  ton. 

1904  ... 

1905 ..    ;;;     ;;; 

tOBM. 

5,067 
4,188 

oz. 
7,508 
5,502 

1-48 
1-33 

Total 

94902 

13,010 

1-41 

The  opening  up  of  small  veins  in  old  workings  has  led  to 
^^lier  prospecting,  which  has  in  i^a^  instances  been  amply 
warded  by  t  he  discx)  very  of  other  lines.  This  leads  to  the  conclusion 
hat  in  the  main  Menzies  belt  beneath  the  alluvium  a  hirge  series  of 
*'^  lines  of  veins  very  probably  exist,  and  should  this  prove 
<^  be  the  case,  although  the  larger  lodes  may  be  worked  out,  this 
linnet  may  reasoijably  look  forward  to  a  very  considerable  and 
>^*>«pttou8  future. 
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Appendix  I. 


Synoptical   Table  showing  the    Yield   of  the  Leases  at  Mi 
to  the  end  of  1905. 

Notes.— (1.)  Leasee  haring  the  some  name  but  are  situated  in  different  lo 
(2.)  Leasee  with  the  same  name  covering  a  ])ortiou  of  the  same  gn 


Name  of  Lease  or  Company.       |       ^"^J^,  ""^ 

Ore 
crushed. 

Gold 
therefron 

tons. 

ozs. 

Ada  Ella        

5185Z 

1000 

55 

Adelaide  (I) 

3378Z 

13-50 

171 

I>o.    (I) 

5128Z 

109-50 

52-0 

Africander  (2)          

3034Z 

189-00 

250-4 

Do.      (2)           

4984Z 

4700 

56-3 

Do.      (2)           

5253Z 

34-50 

380 

Alexandra     

4918Z 

10300 

171-8 

Ancient    Briton     Extended 

4007z 

26-00 

20-7 

Anti-Daglieh            

5225Z 

10-00 

17-7 

Athelstane 

4873Z 

45800 

204-5 

Baden  Powell  (2)     

5089z 

17*00 

18-2 

Do.           (2) 

5241z 

14600 

212-6 

Ballarat  Menzies 

5113Z 

64-75 

18-0 

Barunga  Brare 

4691Z 

23-00 

19-7 

Battler's  Best 

5143Z 

21-00 

180 

Bellinger 
Blaas  Reward 

5114Z 

3100 

90 

5026z 

23-00 

17-6 

Black  Horse  ... 

6106Z 

216-00 

250-3 

Blackjack    ... 

4879Z 

96100 

l,09b-5 

Black  and  White     . 

4978Z 

82-00 

35-5 

Blow  Ply 

4954Z 

60-00 

32-2 

Brilliant  (2)  ... 

4911Z 

1300 

8-4 

Do.    (2)...         . 

6184Z 

2600 

5-6 

Bristol 

5116Z 

2600 

7-7 

Britannia 

4850Z 

800 

27 

Broken  Seal  ... 

5022Z 

3509 

25-6 

Brown  Hill    ... 

4949Z 

3100 

14-9 

Busy  Bee 

5105Z 

20700 

80-7 

Butterfly 

4992Z 

97-50 

167-2 

Central  Menzies       

2834Z 

19-00 

181 

Christmas  Gift 

5016Z 

9300 

83-8 

Columbia 

5104Z 

18-00 

9-8 

Coronation    ... 

5041Z 

1000 

8-3 

Coronation  Gift 

5064Z 

29-00 

22-2 

Cosmopolitan 

4961Z 

5200 

23-7 

Craig.y-Nos  (2) 

4940Z 

527-25 

349-8 

Do.         (2) 

5220Z 

220-00 

881 

Crown  Cross  (2) 

4860Z 

23400 

181-6 
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Appendix  I. — Synoptical  Table  showing  the  Yield  of  the  Leases  at 
Memies  up  to  the  end  of  1905 — continued. 


Suae  of  LeMe  or  Company. 


Nombei*  of 
Lease. 


t'j own  Cross  (2)       

^  (2)       

i>('-        South  Extended 

<-resoeGold  Claims,  Ltd.   i 


I>aiiyBeU     ... 

I>Hiae 

r^oable  Event 
I»uhKii  Castle  (2) 
Do.  (2) 


Easter  Gift 

Emu  (2) 

Etrenna  and  Aurelia 
European 


federal 
f*«<teration    .,. 

fTorenoe 

5y"»?R3hLitf68 

^.▼iafPiab... 
f^^'ttr  o'clock  (2) 

Eoknun 

'^Extended  (2) 

Do.  (2) 

*-ld«,Age(2) 
,  "^'  (2) 
;f  MeQ  Butterfly 

!^t^  Crown 
7, '^Horseshoe 

S«i8hoe... 

'fo^^enootfh  ... 
,>tHope  ... 
l^^tKlondyke 


g»5l«aandTaver8tock 
S'^rt'*  Content       ... 

**«»€  Signal 


4012z  > 
4067z  ; 
40792 
2823z,  3009z, 
5017Z.  &  5018Z 


4061Z 
5050Z 
5135Z 


o215z 


Ore 
cmahed. 


tons. 
594-50 
101-00 
30,25400 


Gold 
therefrom. 


0Z8. 
1,48303 
49801 
29,89511 


72-00 ;  69-34 

1000  i  3-89 

74H)0 ;  61-20 

274-00 '  50318 

141  00 ;  230-38 


Bate 
per  ton. 


ozi. 
2-49 
4-53 
0-99 


-96 

-39 

•83 

1-83 

1-63 


5095z 

2300 

5-66 

•21 

5144Z 

35-00 

118-70 

339 

5164Z 

295-00 

695-24 

2-35 

4965Z  k  4966Z 

224-25 

221-24 

•98 

6210Z 

800 

5-25 

•65 

488oz 

44-00 

51-41 

1-17 

4959Z 

30-00 

1319 

•43 

2821z 

6,664-00 

6,354-88 

-95 

4982Z  &  4991Z 

209-50 

730-66 

3-48 

5089z 

699-00 

1,261-32 

1-80 

5012Z 

65-00 

31-31 

-57 

5072Z 

73-00 

69-94 

•96 

5039Z 

30-00 

20-75 

-69 

5202Z 

1200 

1102 

-92 

4849Z 

123-50 

55-17 

-45 

4957Z 

1500 

6-33 

-42 

5015Z 

1500 

6-92 

-46 

4916Z 

10-00 

5-37 

•54 

5005Z 

76-00 

41-09 

•54 

6092Z 

4700 

64-85 

117 

4997z 

120-00 

36  37 

-30 

4973Z 

16-00 

35-42 

8-21 

4990z 

20-00 

7-31 

■3() 

48;iz 

4t-00 

51-3ii 

117 

4907Z 

1900 

1413 

•74 

4855Z 

4447-95 

6220-66 

1-31» 

50902 

12-50 

21-85 

1-74 

48532    1 

16-80 

36-94 

2-20 

49olz    1 

1 

271-35 

268-26 

-99 

5000a    1 

8400 

10715 

1-27 

4947z    I 

44-00 

82-37 

1-87 

4993Z    ; 

6-00 

4-94 

-98 
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NDix  I. — Synoptical  Table  showing  the  Yield  of  the  L 
Menzies  up  to  the  end  of  i 9^5 —continued. 


ne  of  LAaae  or  Companj. 


Number  of 
Lease. 


Ore 
oruahed. 


ward  Bound 
t'8  Nest 
ul 
shoe 


tria 


Hie       ... 
D-time  (2) 
o.  (2) 


n^on 

n^on  Easter  Gift 

njfton  Sunday  Gift 

ngton  Vindicator 

yke  (2) 

o.      (2) 

o.       (2) 

Jong     


Fanny  ... 
Harriet 
Harriet  Leases 
Main     ... 
Min      ... 
Sarah  ... 
Shenton 
Sherry  ... 
in  (I)    ... 

"■!:{ ::: 

0.(2)     ... 

Peter  ... 

Tom     ... 

Vic      ... 

Wonder  (2) 

o.  (2) 

o.  (2) 

m  and  Coolgardie  Ex 

•ers,  Ltd.  (2) 

)n  and  Coolgardie  Ex 

■ers,  Ltd.  (2) 

Hand 

Nelson 

Eloberts  (2)     

o.  (2)- 


Gold 
therefrom. 


5173Z 
4998Z 
52O62 
5045Z 


4291  z 
4899z 
4942Z 


4878Z 
4886Z 
5141Z 


3277Z 
5103Z 
4819z 
36i5z 
5131Z 
5156Z 


3482Z 


5179z 

2822Z 
4972Z  &  5002 

8963Z 

4917z 

5009Z 
2820Z  &  3006z 

2838Z 

5184z 

5181Z 

6069Z 

5244Z 

5201Z 

5083Z 

5225Z 

5139z 

616dz 

5189z 
3116z  A  3118Z 

5Ul3z 

5230Z 
5021Z 
5007z 
5168Z 


ton&. 
33001 
500  t 
18-00  1 
4300 


1600 1 
44*00 

1600 ; 


42-00 
24-00; 
25-00 1 


145-00 
17-00 
2600 
33001 
16-80 
16-00 
5200 
6-00 


1600 

75900 

2,17700 

9500 

1500 

13800 

96,280*00 

904-25 

31-00 

61-00 

48-00 

43-00 

10-00 

25-00 

7-50 

14-00 

94-00 

27600 

340-00 

4300 

69-00 
1200 
69-00 
26-00 


OSS. 

4-8S 

l-6i 

27-8h 

13-74 


2-7C 

14-94 

l-5t 


28-7f 

1204 

40i 


110-3i 
23-41 
27-8] 
47-7( 
36-9- 

6-3: 
11-7J 

9-2t 


10-a 

645-41 

2,023-31 

112-6i 

56-2J 

127-9 

132,101-3 

744-6 

71-7 

106-4: 

116-9 

66-7 

3-4 

40-4 

11*9 

15-9 

329-9 

581-0 

394-2 

60-7 

504 
4-G 

38C 
7-C 
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Appendix  L— Synoptical  Table  showing  the  Yield  of  the   Leases  at 
Mennes  up  to  the  end  of  i^5— contiuued. 


Ntme  of  Leaie  or  Company. 

Number  of 

Ore 

crashed. 

Gold 
tnerefrom. 

Bate 
per  ton. 

LoekyHit 

6137z 

tons. 
40  00 

0X8. 

15-24 

OSS. 

•38 

J^QckyProp , 

5127Z 

72-00 

17-96 

•24 

L^kyStrike 

6194Z 

86-00 

6-10 

•14 

Lwky  Venture       

5151Z 

4500 

9-49 

•21 

^n  (2) 

4988Z 

6400 

80-72 

1-26 

^    ^'(2) 

5196Z 

1200 

2-68 

•22 

Jjaori  Gold  Mine,  Ltd 

8059Z 

671-00 

654-06 

Ml 

Maori  Chief  (2)        

^  ^^     U     

4914Z 

303-00 

218-41 

-32 

4g87z 

54300 

474-68 

-87 

Muinora      

4805Z 

2,035-30 

2,135-15 

104 

«cl  lay's  Welcome 

3744Z 

82  00 

48-77 

•59 

r 

2826s,  2828Z, 

] 

iJttiaes,  Limited     ...           ^ 

2829Z.  3060Z, 

8051Z,  3065Z, 

andd066z 

1"      30800 

1 

45723 

1-49 

Jnm«8  Alpha  Leases,  Ltd. 
Menzi€8  Consolidated  Gold 
^^im,  Ltd. 

8011zand3031z 

'  11,03700 

15,537-74 

1-40 

4931Z,  4934z/6z 

99.87100 

65,875-05 

•66 

MttttieiPortuna     

sisez 

137-00 

139-74 

1-09 

M^nrittGift 

3036z 

50-00 

12-74 

•26 

Meim«Gold  Estates,  Ltd.   ( 

8042Z,  8046Z, 
andd054z 

1       43100 

149-90 

-35 

Menaee  Gold   Beefs   Pro-  ( 
Menaw  Golden  Age 

2824z/5z  and 
2842Z 
28302 

1    6,063-00 
292-50 

11,298-59 
1,059-00 

1-86 
3-62 

Jenxies  Horseshoe 

5146Z 

62-00 

19-02 

•30 

jjeiirieg  Kensington 

82772 

92800 

78303 

•84 

Jjeones  Kensington  East ... 
MeotiesLadyBfory 
*«iw  Lady  Sherry 
*«ui«i  Luxembenr 
Meiui«  Main  Beef  (i)       ... 

4760Z 

lOKX) 

5-20 

•52 

3121Z 

1400 

1-22 

•08 

2886Z 

2,20800 

2,341-48 

1-06 

6048Z 

6-00 

5-02 

•83 

4897Z 

3900 

15-98 

-42 

M    ^'-                           U>           •• 

51402 

37-00 

10-00 

•27 

^enoes  Mining  and  Ezploia- 
tioo  Corporation,  Ltd. 

*«ziet  Pioneers 

*«iioe«  Proprietary  (2)     ... 

Jo.                        (2)     ... 

8100s,  28822, 
28432/42,  etc. 

j  14,243-45 

20,551-65 

1-44 

28222 

613-00 

717-83 

117 

49532 

129-25 

162-69 

1-25 

51402 

20100 

145-72 

-72 

y,      ^''                                       (2)        ... 

52362 

12800 

27015 

2-11 

MenrieiStar 

51182 

114-00 

62-09 

-54 

|;«io«i  United       

33452 

13900 

96-09 

•69 

|J«uiea  United,  Ltd. 
Jj^iynlah     

31512 

121-85 

11514 

•94 

49602 

30500 

343-95 

1-12 

J««Ji|?ht     

^yrtk         

51832 

35-00 

25-71 

•73 

50822 

56-00 

57-94 

1-03 

W  Despair         

52252 

81-00 

42-10 

•50 

^i^  I>etp<nandum 

49412 

87-00 

196  77 

226 

-^isrjfet          

62092 

8700 

144-92 

1-66 
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'ENDix  I. — Synoptical  Table  showing  the  Yield  of  the  J 
Menzies  up  to  the  end  of  1905 — continued. 


ie  Battlers 
J  Blue  (i) 
Do.       (I) 
}  Blue  South 
Walters 


m  Jack 


oria  Cross 

ory 

ory  North 


...  I 


4871Z 

8322 

6130 

4923 

5207Z 


4889z 


5181Z 
5U66Z 
50t)8z 


ame  of  Lease  or  Company. 

Number  of 
Le«Be. 

Ore 
orushed. 

Oold 
therefron 

tons. 

0X8. 

inic  (2) 

4fl20z 

10100 

621 

Do.  (2) 

4969z 

5000 

26-0 

e  Branch            

5112Z 

4000 

H-2 

I 

6100Z 

30-00 

4-7 

ir 

61B6Z 

1700 

5-9 

ne           

4977Z 

3000 

22-8 

everance            

5I02Z 

98-00 

291 

on            

4n85z 

370-50 

99-C 

on  Valley           

4890Z 

20-00 

35t 

oe  Albert           

4926Z 

2100 

Hi 

snslander           

5126Z 

3600 

20-; 

ensland    Menzies    G.M. 
). 

44,85100 

73,808} 

!ue           ..,         

5065Z 

48-00 

79- 

irgam  (2)           

5076Z 

21  00 

29- 

Do.       (2)           

5117z 

1500 

9- 

irrection             

48IS9Z 

46-50 

23- 

Qg  Sun 

5040Z 

10-00 

10^ 

:>T 

6109Z 

et            

o232z 

6600 

150" 

on            

5080Z 

810 

12- 

inal         

fi204z 

65-00 

35 

lia            

5233Z 

113  00 

79 

ngfield 

4950Z 

78700 

683 

Ubans  (2)          

48«3z 

4a3-75 

687 

Do.       (2)          

5081Z 

73-00 

109 

Jess          

4980Z 

12000 

114 

iayGift 

50IOZ 

353-00 

599 

)ri8e 

r>()02z 

123-00 

116 

57-00 
100-00 
97  00 
51-00 
80  00 


693-00 


3200 
23900 
172  50 
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Appekdix  1.— Synoptical  Table  shovnng  ihs  Yield  of  the  Leases  ai 
Mejizies  up  to  the  end  of  1905 — continued 


Xame  of  Lease  or  Company. 

Number  of 
LeaM. 

On 
cruahed. 

Gold 

Bat. 
per  ton. 

iona. 

osa. 

on. 

Victory  South          

50Mc 

287-00 

811-81 

108 

Varing          

5088Z 

9000 

414-99 

4-61 

Vindi^tor  Sooth     

4924Z 

29-00 

32-83 

112 

Walluoo  Menzies  G.M.  Co. 

3236SE  &  3898Z 

12-00 

2-42 

•20 

Warrior  Menzies  G.M.  Co, 

3048Z 

1,15300 

72906 

-63 

Warrior         

3048Z 

66000 

418-49 

•64 

Welcome       

5101Z 

9000 

24-53 

•27 

WertS«      

4008Z 

1200 

7-43 

-62 

W.i.Beyolopment  Syndicate 

.     320&Z 

177-60 

11317 

•63 

Weatialia  Menzies 

6034Z 

20-00 

32-56 

1-14 

Witch  Hwel             

5154Z 

2100 

8-82 

•42 

Sundry  Claims         

... 

1,910-00 

1,721-46 

•90 
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South  Extended  Lease         53,76,7 

Claims.  Ltd 30,32,7 

...      ...      ...      ...      ...      ...      *!      ...      ...   32, a 

Lease 2 

ocks      5,  12,  1 

» 


57,77.8 

66,7' 

i S 

« 

Jeology  '      1! 

t  Lease  57,58.7' 

9  Lease  22.23,7' 

le  8 


[iease 23,7' 

ology 11 

Else        31 

72,  73,  77,  83.  84,  » 

je  27,28,7: 

3  5' 

ase        22,7! 


bert 45, 5{ 

ip  11 

e  73,77,81 

•ease      49, 7^ 

je  38,4: 

ended 40,4; 

i  Mines,  Ltd 4( 

se  40,  41,  43,  45,  46,  77.  83,  8( 

th  Lease  •      3i 

Beefs 38,7: 

Lease 65,  66,  7^ 

se  29.7'; 

30,85,36,3: 

se  73,7: 


ed  Lease         *...  59,60,7: 

54,  58,  5< 

61.7: 

liease 49,  50,  77,  82,  8i 

)rfly       52,77 

1  Lease  50,  7' 

(shoe  Lease      59,  60,  7< 

Lease 65.  77,  « 

[i.ase 51.  7; 

roprietary,  Ltd.  6( 

15,  17.  21,64,  (55,  77,  86,  8( 

jease  ...         ...         ...         ...         ...         ...         ...    57,  7^ 

rke  Lease         59,60.77 

Lease 59,60,77 
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Pw 

Hardnp  South  Lease           

•    .....    83 

Hwlea  k  Taveistock's  United  Lease 

:.:.."  ■....  sa  77 

Kcsirt'g  Content  Lease 

...    48,  77 

EL«Wiia  Lease             ...         ... 

-24 

HHden  Treasure  Lease 

.:•"  .      ...           83 

Hcaa  Signal  Lease 

.:.      '...;,       ..          ...    57,  77 

H<>aevard  Bound  Lease     

,.  .       52,  78 

Hi/pehdLease            

...  . 73.  78 

B«aef  8  Nest  Lease            

69,60,78 

Hi>nes]ioe  Lease        

29,  78 

Hc-spital  Beserve       

...           16 

IfMOM  Rocks           

'   12 

lodosLsase    ... 

55.  78 

Industrial  Lease       

66.  78 

I^tar  Lease 

27,  28 

iTyLease        

53,  78 

JacJr,Dr 

32 

Jftckeroo  Lease           

82 

Ji»..-kniaB,  G 

10 

Jiai^Uie  Lease         

57,78 

JowetfsWell            

15.16,88 

^Qst4n-Time  Lease 

59,60,78 

Z«^Min|5ton  Belt       

15,16,21 

JTenidngton  Easter  Gift  Lease       

70,71,78 

K'eniiBgton  Ijease     

17.21,69.78 

Kensiagton  Sunday  Gift  Lease     

71,78 

Kennogton  Vindicator  Lease        

67,68,78 

Kirf>y,C 

10 

KUdyke  Lease        

Kmrajong  Lease       

59.60,78 

15.73,78 

Ij*4y  Psnny  Lease 

58,59,78 

Lady  Harriet  Leases            

10,55,56,58,78 

I-^iy  Main  Lease      

62,78 

Ladj  Mary  Lease      

82 

I^rMin  Lease        

69,70,78 

J^iy  Sarah  Lease     

58,59,78 

^ySbenton  East  Lease 

48 

La^j  Shenton  Extended  Lease      

.      48 

J^y  Shenton  Gold  Mine,  Ltd 

41,55 

J^y  Sl^ton  Lease           

10,13,46,78,83  85 

HyS^ton  North            

38,39.41 

I*ly  Shenton  No.  1  Lease 

49,50 

l^J  Shenton  South  Extended  Lease      . . . 

49 

i*<iy  Sherry  Lease 

25,78.82 

J^y  Sherry  West  Lease 

24 

U«t  Chance  Lease 

52,53 

^twites         

12,13,14 

l«oaidag  Lease         

38,39,41 

Libemtor  East  Lease           

82 

^iWmtor  Lease         

82 

Lincoln  Lease '           

58,59,78 

Lion  Beef       

39,78 
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Little  Qem  Lease      

Little  Peter  Lease 

Little  Tom  Lease      

Little  Vio  Lease        

Little  Wonder  Lease  47, 4£ 

Little  Wonder  North  Lease  

London  and  Coolgardie  Explorers^  Ltd 

London  and  Coolgardie  Beefs        

Lone  Hand  Lease      

Lord  Nelson  Lease 5$ 

Lord  Boberts  Lease 

Lucky  Hit  Lease       5{ 

Lucky  Prop  Lease 

Lucky  Strike  Lease 5€ 

Lucky  Venture  Lease  5( 

Luxemberg  Lease     


McOlay's  Welcome  G.M,  Co.,  N.L 51 

McDonald,  J. ...         

,  Mclntyre,  J 

.1  Maori  Chief  Lease 61 

.  Maori  Gold  Mines,  Ltd 

i  Maori  Lease 2J 

i  Maranora  Lease         17,6£ 

Marcasite 

Marie  Lease 

Menzies  Alpha  Leases,  Ltd.  46,47 

Menzies  Consolidated  G.M.,  Ltd 18, 19, 21,62,  <M 

I       \  Menzies  Crusoe  Gold  Claims^  Ltd 

Menzies  Fortuna  Lease        

Menzies  Gift  Lease 

Menzies  Golden  Age  Lease 

Menzies  Gold  Estates,  Ltd 27,28,31 

Menzies  Gold  Beefs  Proprietary,  Ltd 22,35 

Menzies  Horseshoe  Lease 

Menzies  Kensington  East 

Menzies  Kensington  Lease Qt^ 

Menzies  Lady  Mary  Lease 

Menzies  Lady  Sherry  Lease  

Menzies,  Ltd 

Menzies  L.B 

Menzies  Luxemberg  Lease  

Menzies  Main  Reef 2: 

'*'°^^»tionVLl'''^'"*"**°i        •••       a*.  26.  27.  28.  87.  89.*; 

Menzies  Mt.  Morgans  Lease  

Menzies  Pioneers,  Ltd. 5^ 

I  Menzies  Proprietary  Lease 

I  Menzies  Star  Lease 5t 

f  Menzies  United  Lease         2t 

Menzies  United  Mines,  Ltd.  

1/  Meriyulah  Lease       

I                              Merry's  Well 17,  S 
Mersey  Lease 
'                            Monte  Ohristo  Battery        
Monte  Christo  Lease            

i  Moonlight  Lease       7 

•  Mt.  Misery      11,15,1 

Mt.  Owen         

Myrtle  Lease 7 
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n  the  Womerina  Range  to  Wodgina  the  track  passes  ov 
but  granite  of  the  prevailing  type ;  this,  however,  giv 
1  the  vicinity  of  the  latter  locality  to  a  series  of  higb 
[  metamorphosed  sedimentary  and  igneous  rocks.  The 
en  very  much  folded  and  faulted,  and  they  occupy  a  rugg 
'hich  rises  to  considerable  altitudes  above  the  general  le^ 
surrounding  granite  plains.  The  metamorphic  beds  a 
by  granite  and  pegmatite  veins,  which  emanate  from  t 

Fig.  51. 


SCettu.  (fuaf-^Ues  cuvd^  GitensHnu 


KETCH    PLAN   AT  WOMERINA    POOL.  YULE     RiyER. 

liss ;  these  rocks  are  fully  described  on  a  later  page  (p.  2£ 
be  heading  of  the  Wodgina  Tinfield. 
lertain  parts  of  the  Wodgina  field,  at  the  Stannum  groi 
3,  the  rocks  are  traversed  by  an  older  series  of  acidic  dyk< 
Ekve  been  very  much  cleaved  and  sheared,  and  are  intersect 
lewer  pegmatitic  granite  veins  of  the  Wodgina  type, 
intrusive  granite  of  Wodgina  occupies  the  whole  of  t1 
ed   of   the   Yule   River   to  a   point  at   the   foot  of   tl 
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THE  PILBARA  GOLDFIELD 

ith  little  or  no  vegetation.  When  the  ti-ack  leaves  tl 
crosses  the  northern  continuation  of  the  Tambourah  an 
Shaw  belt,  which  at  this  point  is  about  4  miles  wid 
;ts  of  slates,  quartzites,  and  fine  conglomerates,  traverse 
lally  by  numerous  laminated  ferruginous  quartz  reef 
:ul  strike  of  the  rocks  is  in  a  northerly  and  souther) 

After  traversing  this  belt  the  road  emerges  into  tl 
ite  plain,  which  occupies  such  a  large  area  in  this  portic 
t)ara  Goldfield. 

'  Abados  Station  several  greenstone  dykes  outcrop  an 
lut  north -north-east.  One  of  these  dykes  rises  abrupt] 
plain  and,  extending  for  several  miles  across  countr 
inspicuous  feature  in  the  landscape. 
7hiie  Cliffs  Pool,  on  the  Turner  River,  and  about  9  mil 
los,  an  area  of  about  1  square  mile  is  occupied  by  a  dar 
^neous  rock,  much  weathered,  and  possessing  a  schista 

Its  relation  to  the  granite  was  not  ascertained.  I 
[lis  rock  is  overlain  by  a  pure  white  travertine,  which,  c 
»ank  of  the  river,  forms  cliffs  about  40  feet  in  height. 
i  White  Cliffs  Pool  to  Green's  Track  the  road  runs  clo 
rner  River,  and  the  rock  seen  on  the  roadside  consis 
ranite. 

)scription  of  the  country  from  the  intersection  of  tl 
ver  by  Green's  Track  has  already  been  published,^  cki 
ioes  not  need  repetition." 

Progress  Report  of  the  Geological  Snnrey  for  the  Year  1904.     Perth  : 
».    pp.  147-149. 
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atioDS,  too,  consist  mainly  of  hornblende-schiBts,  diorite,  and  oj 
outcrops  of  the  reefs  are  small ,  but  they  mostly  widen  out  in  ( 

rich  stone  has  been  obtained  from  some  of  the  workings,  an 
ral  character  of  the  quartz  is  very  **  kindly."    Some  is  highly  miner 

ores  of  iron,  copper,  and  manganese.  JKrom  Tambourah  Creek  i 
wards  for  some  80  miles  along  the  eastern  side  of  the  Yule  River 
ids  a  vast  area  of  granite  country,  apparently  reaching  back  east 
B  Upper  Shaw  Country.* 

The  following  year  the  same  officer  reports : — 

Vith  the  probability  of  erection  of  batteries  at  the  North  Shaw,  an 
ambourah  Creek,  these  two  very  promising  centres  should  soon  ad 
derably  in  importance.* 

rhe  Warden,  in  his  report  on  the  Pilbara  Goldfield  for  the 
r,  informs  the  Minister  for  Mines  that : — 

ambourah  Creek,  situated  7f>  miles  south-west  of  Marble  Bar, 
lation  of  about  40.  It  enjoys  the  convenience  of  a  post  and  tele 
(,  a  wayside  bouse,  and  two  stores.  One  battery  is  erected,  j 
vian  mill  is  being  erected.  The  only  Company  interested  in  this  d 
e  World's  Fair  Mining  Co.,  Ltd.,  who  hold  four  leases.  Ther< 
les,  nine  other  leases  and  three  protection  areas.  The  yield  of  go 
'ear  was  305  ozs.  out  of  142  tons.' 

u  his  report  for  the  year  1901,  the  Warden  writes  that:- 

[ining  matters  at  .  .  .  Tambourah,  Western  Shaw,  .  .  .  were  verj 
a  few  miners  being  employed.* 

^0  further  mention  is  made  of  the  progress  of  Tambour 
Annual  Reports  of  the  Department  of  Mines  since  1901 
having  gradually  declined  until  at  the  present  date  it  mi 
to  have  been  practically  temporarily  abandoned. 
)wing  to  difficulties  connected  with  obtaining  their 
hed,  the  owners  of  the  Kirkpatrick  Mine,  G.M.L.  464,  er 
398  an  arrastra  on  the  granite  rise,  on  the  southern  ba: 
bourah  Creek  at  the  spot  shown  on  the  map.  It  ap[ 
Bver,  that  the  arrastra  did  not  prove  an  unqualified  succes 
igh  it  did  excellent  work  in  reducing  the  ore  to  a  fine  po' 
is  too  slow  for  the  owners. 

GENERAL  GEOLOGY 

[n  its  geological  •structure  the  neighbourhood  of  Tamboui 
paratively  simple,  there  being  practically  only  two  forms 
lin  the  limits  of  the  area  mapped,  viz.,  granite  an 
vatives ;  and  greenstone  and  its  transmuted  varieties. 

Thb  Granite. 

The  granite  occupies  the  western  portion  of  the  field,  and  1 
margin  of  that  large  mass  which  extends  for  conside 

Eteport  of  the  Department  of  Mines  for  the  year  1895.   Perth :  By  Authority,  189 

leport  of  the  Department  of  Mines  for  the  year  1890.    Perth  :  Bv  Authority,  189^ 

Uport  of  the  Department  of  Mines  for  the  year  1897.    Perth :  By  Authorit; 

k24. 

leport  of  the  Department  of  Mines  for  the  year  1901.   Perth :  By  Authority,  1901 
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natic  cleavage.  The  matrix  in  which  the  hornblende 
ists  chiefly  of  grains  of  fresh  coloured  felspar,  showing  ui 
;ed  nicols  lamellar  twinning;  the  felspar  contains  acic 
fiions  of  apatite  (?).  There  is  a  relatively  small  quantit 
ore  which  is  in  all  probability  ilmenite. 
VhtLt  appears  as  a  long  dyke  of  greenstone  [6486]  outc] 
he  eastern  boundary  of  the  Duke  of  Wellington  and 
nna  Leases  ;  it  may,  however,  be  merely  an  attenuated  pi 
nmodified  greenstone,  which  has  escaped  total  destruct 
Br  the  microscope,  the  rock  [6486]  is  found  to  consist  chi 
ornblende,  which  has  in  most  cases  lost  all  traces  of 
■ml  fi»rm,  and  is  crowded  with  inclusions;  the  febpai 
rented  by  cloudy  patches  which  occasionally  contain  acie 
les  of  hornblende  and  apatite  (1).  From  its  mode  of  occurre 
3ms  to  indicate  that  the  felspar  has  undergone  a  more  or 
lete  molecular  reconstruction.  The  small  quantity  of  iron 
i.rs  to  be  ilmenite. 

he  country  rock  [6493]  of  the  Tambourah  King  Reef  is  < 
what  fine  grain  and  exhibits  a  rude  foliation  in  hand  specim 
contains  a  little  iron  pyrites.  Under  the  microscope,  the  i 
und  to  be  made  up  of  brown  and  green  hornblende,  c 
cid  felspar,  and  fairly  large  quantity  of  iron  ore,  which  se 

largely  ilmenite. 
he  rock  [6489]  which  occurs  in  the  Government  Well  is  m 

foliated  than  any  of  the  others  in  the  district.  In  h 
mens  the  rock  exhibits  more  recognisable  crystals,  but  has 
irance  of  a  somewhat  unctuous  chlorite  schist,  and  under 
>scope  no  distinguishing  features. 

To  observations  were  made  regarding  the  effects  of  the  con 
morphism  on  the  greenstones  in  the  vicinity  of  the  gra 
ion. 

The  Quartz  Reefs. 

he  quartz  reefs  are  very  numerous  and  occur  both  in 
te  and  the  greenstones,  though  they  are  more  numerous  in 

he  quartz  of  most  of  the  reefs,  as  far  as  can  at  present 
is  of  white  or  amber  colour;  as  seen  underground  by 
)ctor  Becher,  the  stone  ''  is  heavily  mineralised  with  i 
es,  arsenical  iron  pyrites  and  galena  being  also  present.  Al 
p-level  these  ores  have  been  mostly  converted  into  oxi 
Qg  the  stone  sometimes  in  a  honeycombed  state  with  free  { 
e  spaces,  pointing  to  the  fact  that  the  sulphides  have  car 
in  combination." 

he  reefs  naturally  vary  in  size  within  very  wide  limits ; 
what  can  be  learnt  at  the  present  time,  it  appears  that 
Ler  reefs  carry  the  richer  stone,  and  on  the  whole  it  ma^ 
that  Tambourah  is  a  field  of  small  reefs. 
in  inspection  of  the  map,  upon  which  the  position  of  all 
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:  was  going  on  at  the  date  of  my  visit,  hence  no  inspectii 
ease  was  made.     Only  a  few  ounces  of  gold  have  been  obtf 
this  property,  the  details  in  connection  with  which  are  { 
\e  preceding  table. 

LiRKPATRicK,  G.M.L.  464. — This  is  an  old  unsurveyed  1 
ted  about  10  chains  north  70  degrees  east  from  the  Brij 
e,  and  lies  just  outside  the  northern  boundary  of  the  geol( 
jh  map  (Plate  XV.).  No  work  was  going  on  at  the  da 
^isit,  and  had  not  been  for  years,  hence  the  propert) 
sited. 

'he  following  table  gives  the  official  returns  from  the  proj 
»duced  from  official  data : — 

Table  shomng  the  Yield  of  the  Kirkpatrick^  G,M,L.  464. 


Year.  ,  Ore  Crushed.        the^e'fwm.       »***!»' To, 

I         Tona.         i  On.  i  On. 

1898 8800  208-50  2-36 


JoRUNNA,  G.M.L.  272. — This  12-acre  lease,  which  adjoin 
e  of  Wellington  on  the  north,  is  traversed  by  three  dii 

of  reef.  The  westernmost  reef,  which  is  coterminous  witl 
le  adjoining  lease,  outcrops  at  an  average  distance  of  abo 
from  the  western  boundary,  and  can  be  readily  followed 
surface  for  about  800  feet  northwards.  This  reef  has 
ed  out  by  an  underlay  shaft,  stated  to  have  been  carried 
depth  of  about  30  feet,  but  is  inaccessible  at  the  present 
reef  appears  to  be  small,  and  the  prospects  are  stated  n 

been  very  encouraging.     There  seems  to  be  good  groum 
)elief  that  this  reef  may  be  the  northern  extension  of  tha 
ping  in  the  Tambourah  King  Lease  {q.v.). 
'wo  hundred  and  fifty  feet  east  from  the  previously  ment 
;  is  another,  sunk  to  a  depth,  of  which  there  is  no  record, 
>f  the  most  persistent  lines  of  reef  occurring  within  the  \ 
le  country  examined.     This  reef,  which  traverses  the 
bh  of  the  lease,  at  an  average  distance  of  about  100  feet 
eastern  boundary  of  the  property,  can  be  followed  contini 
I  the  surface  for  a  distance  of  about  3000  feet,  and  for  a 
able  distance  beyond  the  limits  of  the  geological  map  { 
).     The  reef,  which  is  small,  is  encased  in  the  planes  of 
of  a  very  hard  hornblende  schist. 

?hree  hundred  and  forty  feet  to  the  south-east  of  the  we 
i  shaft  is  another  sunk  to  a  depth,  of  which  there  appears 
ecord,  on  a  well-defined  quartz  reef,  underlying  east  at  c 

angle.     The  reef,  which  is  small,  can  be  followed  alon 
:e  for  about  500  feet,  and  extends  into  the  adjoining  lea 
louth. 
Another  small  but  well-defined  reef  outcrops  at  about  22< 
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k  of  the  Tambourah  Creek.  This  band,  which  forms  an 
bant  feature  in  the  structural  geology  of  the  field,  can 
owed  southwards  through  the  Western  Chief  and  the  Alexani 
)re  it  merges  into  a  quartz  reef ;  it  thus  has  a  continuous  outc 
»yer  6000  feet  within  the  area  embraced  by  the  map  which  foi 
be  XV. 

The  westernmost  reef,  which  is  continuous  from  the  West 
ef  Lease,  enters  the  property  at  a  point  on  the  south 
ndary,  about  140  feet  east  from  the  peg  at  the  south-v 
le  of  the  lease,  and  can  be  followed  without  any  break  noi 
ds,  where  it  passes  into  vacant  ground  at  a  point  on 
bhern  boundary  about  340  feet  east  of  the  north-west  con 
however,  has  only  been  opened  up  at  one  spot  140  feet  dist 
Q  the  northern  boundary  of  the  lease;  here  a  pothole  bu 

feet  deep  exposes  a  little   over   12   inches  of  a   somew 
uginous  quartz.     The  main  reef,  which  is  parallel  to  this  ( 

about  100  feet  to  the  east  of  it,  is  likewise  continuous  throu 
the  whole  length  of  the  property.     The  reef  has  been  opened 
{even  or  eight  shafts,  the  positions  of  which  are  shown  on 
>.     These  shafts  having  all  fallen  in,  are  not  now  accessible. 

Return  showing  the  Yuld  of  the  P,  A, 


Year. 

Ore  Treated. 

Gold 
therefrom. 

B*te  per  Ton. 

1898 

1898 

1898 

Tods. 

>  103-00 

>  48-00 
»   2300 

17400 

0Z8. 

«  103-00 
72-00 
38-60 

0^ 
100 
1-50 
1-67 

Total 

213  60               1-22 

1 

The  following  table  gives  the  yield  of  the  Western  Chief  i 
0  far  as  such  can  be  obtained  from  official  sources : — 

Table  ahmeing  the  Yield  of  the  Western  Chief, 
G.M.L,  567  (/.  536). 


Year. 


1898. 
1899. 
1900. 


Total 


Ore  Crushed. 


Gold 
therefrom. 


Tons. 
183  00 
363  00 
108-00 


65400 


0Z8. 

22500 
416-76 
12215 

763-90 


Kate  per  Ton. 

Oss. 
1-23 
114 
1-13 

116 


What  is  known  as  the  P.  A.  is  now  embraced  within  the  lio 
he  Western  Chief  Lease,  and,  according  to  the  issues  of 

I  Vide  Northern  PubHe  Opimion  for  2Stli  June  1896. 

*  The  paper  states  that  the  1(»3  tons  yielded  "  a  little  more  than  an  ounce  per  too.' 

t  Vide  Northern  Pnbtie  Opini&n  for  fiOth  August  1886. 
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trikes  north  20  degrees  east  and  underlays  east  at  an  ao 
degrees.  On  the  same  line  of  reef  80  feet  to  the  nortbwi 
er  shaft  has  been  sunk  25  feet.  Down  to  water  level 
id  on  this  line  is  a  soft  decomposed  hornblende  schist,  i 
ter  level  becomes  harder.  On  a  line  farther  east  a  vert 
has  been  sunk  54  feet  to  cut  the  reef  in  depth,  but  failec 
,  and  a  cix)sscut  of  10  feet  had  to  be  made.  A  crosscut 
et  has  also  been  made  west  to  cut  a  rich  leader  prospect 
m  the  surface.  On  this  same  line  farther  south,  an  undei 
has  been  put  down  35  feet,  the  stone  averaging  eight  incl 
h  sample  along  this  line  gave  a  3  oz.  prospect  (said  to 
ftionally  good).  Twenty  tons  at  grass.'^ 
nother  well-defined  reef  outcrops  about  220  feet  east  of  t 
lescribed,  and  three  shafts  have  been  put  down  upon  it 
ons  indicated  on  the  map.  It  is  possible  that  the  la 
>ns  of  Mr.  Becher's  descriptions  refer  to  this  line ;  the  sha 
ver,  are  at  the  present  time  absolutely  inaccessible. 

Table  shoioing  the  Yield  of  the  Western  Chief  No,  1 
South,  G.M.L.  568  (/.  258). 


Year. 


Ore 
Crushed. 


Tons. 

1890 I        7200 

1900 3000 

1901 I 

Total  .         10200 


Gold  JUte 

therefrom.    '  per  Ton. 


Om. 

1      Ozs. 

79  17 

1     1-09 

40-00 

1-33 

»  13014 

119  17  116 

1  13014      I 

'  I 


LEXANDER,  G.M.L.  255. — This  is  a  9-acre  lease,  which  a^ij 
Vestern  Chief  on  the  south.  As  may  be  seen  by  an  ins 
)f  the  geological  map  (Plate  XV.),  the  lease  is  traverse<] 
ame  lines  of  reef  as  outcrop  in  the  Western  Chief  and 
ig  Australia.  The  principal  mining  operations  appear  to  1 
concentrated  upon  the  southern  extension  of  the  most  east 
B  Western  Chief  Keefs.  A  vertical  shaft,  stated  to  have  I 
et  in  depth,  has  been  sunk  on  this  reef  at  a  point  about 
Tom  the  northern  boundary.  This  shaft  is  inaccessible, 
late  Mr.  Inspector  Becher's  notes  state:  That  the 
iged  from  6  to  8  inches  in  thickness  ;  that  the  stone  prospe 
throughout ;  that  a  *'  rough  sample  gave  a  5  ozs.  prospi 
Lve  had  been  put  in  to  the  south  from  the  foot  of  the  si 
e  the  stone  seemed  to  be  increasing  in  size,  but  no  partici 
vailable  respecting  it 

ouNG  Australia,  G.M.L.  261. — A  12-acre  lease  lying  al 
feet   north   of   the   Western   Hero    Group.      This    prop 

1  From  Ullingt. 
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allel  to,  and  a  few  feet  east  of,  the  Western  Hero  Main  ] 
t  much  can  be  seen  at  the  present  time  of  the  reef,  and 
ft  by  which  it  was  exploited  is  now  inaccessible. 
Tambourah  King,  G.M.L.  252. — ^This  12-acre  lease  adjoin 
»tern  Chief  on  the  west,  and  lies  between  it  and  the  wei 
3utary,  which  flows  into  Tambourah  Creek  at  the  Govemj 
)11.  A  well-defined  reef,  with  a  northerly  trend  'traversei 
ole  length  of  the  property,  and  has  been  opened  up  at  one 
another  by  four  now  disused  vertical  shafts.  The  reef  is  sa 
re  averaged  from  8  to  12  inches  in  width  near  the  surface. 
At  the  time  this  property  was  visited,  no  work  was  going 
1  what  seems  to  have  been  the  main  shaft  was  inaccessible 
^maine  Mill,  which  had  been  moved  from  the  White  Angel  I 
ir  Marble  Bar,  is  erected  on  the  property  close  to  the  main  a 
According  to  the  late  Mr.  Inspector  Becher's  notes,  the  dev 
nt  on  the  property  consisted  at  the  date  of  his  visit  of : — 

"  No.  1  Shaft.— 42  feet  vertical. 

"  No.  2  Shaft. — 25  feet  vertical ;  driving  south  to  meet 

from  No.  3 ;  now  in  12  feet,  very  little  stone  ii 

face. 
**  No.  3  Shaft. — 25  feet  vertical,  with  a  level  to  connect 

No.  2,  now  driven  25  feet ;  at  the  bottom  of  the  s 

good  stone  14  inches  in  width  to  be  seen." 

At  one  period  in  the  early  history  of  the  mine,  5  tons  of  qi 
re  carted  to  the  nearest  battery  at  Pilbara  (75  miles  distant) 
said  to  have  given  a  return  of  6  ozs.  13  dwts.  of  gold  per 
m  which  it  may  reasonably  be  inferred  that  a  very  rich  ( 
3  met  with. 

The  Noi'them  Public  Opinion  of  12th  February  1898,  give 
ount  of  the  reef  in  the  Tambourah  King  as  it  appeared  ii 
er  levels  of  the  mine,  and  as  this  is  the  only  information  \ 
I  behaviour  of  the  reef  underground  it  is  quoted  in  externa  :■ 
'<  From  the  vertical  shaft  in  the  King,  the  reef  was  struc 
>ut  40  feet,  and  the  stone  is  of  splendid  quality,  though  hi 
leralised,  so  much  so  that  although  gold  shows  freely  i 
Etting  it  with  the  appliances  which  wiU  be  available  here 
dly  prove  successful.  .  .  .  The  country  is  hard  and  the  ree 
small  size — about  6  inches  where  struck — ^but  getting  it  in 
'd  country  goes  far  to  prove  the  continuance  and  permai 
the  reefs  about  here,  and  shows  too  that  the  gold  is  going  < 
well  as  the  ore-body.  There  has  not  been  much  occasic 
ibt  the  permanency  of  the  Tambourah  Reefs,  as  in  no  less 
or  seven  shafts  hard  country  has  been  met  with,  and  in 
e  the  reefs  continue,  whilst  in  some  they  increase  in  width 
ry  the  gold  down,  although  soon  as  the  hard  ground  is  met 
)  nature  of  the  ore  alters  naturally,  and  becomes  more  or 
leralised,  whereas  before  the  hard  ground  is  reached  the  ' 
itain  comparatively  little  mineral  and  are  very  free  to  treat 
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3  of  the  late  Mr.  Inspector  Becher,  it  appears  to  have  b 
ed  down  25  feet,  and  levels  driven  nortii  and  south  fron 
h  of  20  feet  for  an  unstated  length.  The  same  writer  stat 
ar  the  surface  in  this  shaft,  very  rich  specimen  stone  ' 
i,  but  was  apparently  confined  to  a  patch,  and  the  owners 
Etpparently  consider  the  prospects  sufficiently  encouraging 
nue  work." 

>o  far  as  may  be  seen  on  the  surface  the  reef  is  very  thin 
lace  exceeding  12  inches;  the  stone  is  somewhat  ferrugini 
esting  pyrites  at  a  depth. 

!he  fies  of  the  Noiihem  Public  Opinion  give  the  follow 
•ds  regarding  three  crushings  from  the  World's  Fair  in  \i 
July  2nd,  100  tons  for  108  ozs.,  and  98  tons  for  208  o 
3t  on  August  20th,  60  tons  are  stated  to  have  yielded  35 
e  three  crushings  total  258  tons  for  351  ozs.,  or  at  the  rat< 
ozs.  per  ton,  which  is  considerably  less  than  the  official  ret 
;he  year  in  the  following  table.  It  may  be  noted,  howe 
this  table  gives  the  aggregate  yield  of  the  three  leases  held 
}hen  World's  Fair  Gold  Mining  Company,  viz.,  254,  255, 
so  that  there  are  no  means  of  knowing  whether  the  whol 
jold  so  recorded  was  actually  obtained  from  the  World's  1 
e,  G.M.L.  256. 

Table  shoidng  the  Yield  of  the  WorUVs  Fair  G,M.  Co,^  Ltd,^ 
GJLLs,  254,  255,  258. 


Year. 


Ore 
Crushed. 


Gold 
therefrom. 


Tons.  Ozs. 

1898       ....  41200  505-60 


Rate 
per  Ton. 


Ozs. 
1*22 


I 


rOLDEN  Cheers,  G.M.L.  275. — A  very  large  proportion  of 
ice  of  this  lease,  upon  which  little  or  nothing  appears  to  h 

done,  is  occupied  by  the  sandy  bed  of  Tambourah  Cr< 
h  in  this  porUon  of  its  course  averages  about  200  feel 
b.  There  are,  however,  strong  geological  grounds  for  belies 
the  Charlie  and  the  World's  Fair  Reefs  may  traverse 
re  of  the  lease,  but  if  so  the  outcrop  can  only  be  small  and 
ed. 

Iharlie,  G.M.L.  257. — The  main  Charlie  Reef,  of  which 
Id's  Fair  (q.v.)  may  be  the  northern  extension,  extends  thro 
irbole  length  of  the  lease,  outcropping  at  no  very  great  dista 

the  western  boundary  of  the  property. 
Prospecting  operations,  however,  appear  to  have  been  confi 
small  reef,  the  outcrop  of  which  can  be  seen  entering  the  1< 
8  southern  boundary  at  a  point  about  140  feet  from  the 
ing  the  south-west  angle  of  the  property.     An  inaccess 
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ble  shotoing  the  Yidd  of  the  Young  Australian  No.  \ 
{formerly  the  Old  Australian^  G.M.L.  465). 


Year. 

Ora 
Cnubed. 

Tons. 
51-60 

Gold 
therefrom. 

Ozs. 
7010 

perTc 

198       ...         . 

Oeb, 
1» 

RTZ  Claim  148  (McGrath  and  Anderson). — A  quai 
Bt  situation  of  which  is  not  now  identifiable,  pro 
J-71  ozs.  of  gold. 

>RT  Claims. — The  following  figures  arranged  in  i 
nually  give  the  yield  of  the  various  claims  which  1: 
different  times,  but  which  cannot  be  located  on  th 
sent  time.  It  is  more  than  likely  that  some  at 
d  the  areas  covered  by  the  leases  referred  t< 
;  pages. 


ible  showinj  the  Yield  of  Sundi'y  Claims  at  I'amboui 


Year. 

Ore 

Gold 

BaU 

Cnished. 

therefrom. 

perTc 

Tons. 

GroMOis. 

OSB. 

m 

.... 

23-00 

33-66 

l-4( 

m 

. 

128-76 

/  197-40 
L^  20-00 

1-6: 

199 

. 

436-50 

/  690-96 
\«  60-00 

1-3^ 

KK) 

. 

61-00 

/       89-20 
L  •216-00 

1-7^ 

m 

. 

... 

«  26-00 

... 

K)2 

Nil 

103 

. 

NU 

K)4 

. 

a  M3-71 

K)6 

. 

NU 

(     911-20 

1-4J 

Total 

689-25 

A    12000 
[  «  333-71 

I  Dollied  aud  Bpecimens. 


s  AlluYlal. 


s  Kineoi 
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ected  with  the  main  telegraph  system  of  the  State, 
position  of  Western  Shaw  is  shown  on  the  geol 
ap,  Plate  XVII.,  which  also  indicates  in  a  genen 
tion  of  the  field  with  respect  to  the  boundary  of  i 
ranite^  which  is  continuous  from  Tambourah. 
mckbone  of  Western  Shaw  is  formed  of  several  p 
ad  broken  razor-backed  ridges,  which  rise  to  heights 

above  the  general  level  of  the  country,  and  fora 
)us  features  in  the  landscape.  These  ridges  trend  , 
b  and  south,  and  it  is  upon  the  slopes  of  the  westei 

principal  prospecting  and  mining  operations  hav( 
carried  out. 


HISTORY 

history  of  Western  Shaw  as  a  mining  centre  app( 
imenced  with  the  rush  of  1891,  and  an  immense  a 
al  gold  was  won  by  the  dryblowers  in  the  many 
•averse  the  country.  As  a  reefing  centre,  howev 
lates  from  1894,  and  as  has  been  the  case  with  n 
^h-West  mining  fields,  the  district  has  had  a  son 
d  career. 

late  Mr.  Becher,  at  one  time  Acting  Inspector  of 
NTorthern  Goldfields,  in  his  report  to  the  Governm 
ict  for  the  year  1894-5,  remaiks : — 
»  Western  Shaw,  although  a  field  which  has  bee 
)r  many  years  for  its  alluvial  gold,  is  one  of  the  new : 
Dding  quickly  to  the  fore.  The  general  character 
[ying  on  the  outskirts  of  the  granite  is  most  attrac 
id  nature  and  geological  conditions.  Immense  quarl 
isper  dykes  form  the  crests  of  ranges  of  diorites,  o 
id  schists,  all  having  a  general  uniform  bearing  oi 
west  of  north.  The  strata  are  much  upheaved  and 
^ards.  Many  large  well-defined  and  continuous  re< 
len,  and  a  considerable  amount  of  work  is  bein^ 
stone.      During  the  year  several  rich  finds  hav< 

is  report  for  the  following  year,  Mr.  Becher  states  t 
Western  Shaw  considerable  progress  has  been  mi 
>erial  West  Australian  Corporation,  who  have  en 
battery  on  their  property."* 

Warden  in  his  report  on  the  Pilbara  Goldfield  fot 
s: — 

battery  is  now  being  erected  at  Western  Shaw,  a 
;els  of  stone  that  have  as  yet  been  crushed  for  the  1 
themselves,  and  for  some  of  the  sun-ounding  leasel 

kl  Report  of  the  Department  of  Mines  for  the  year  1896.  Perth :  By  / 
for  the  year  1896.    Perth :  By  Authority,  1897,  p.  se. 
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ascertained,  the  alluvial  deposits  do  not  attain  any 

less. 

Government  Well  has  been  sunk  in  the  centre  of  the  al 

little  to  the  north  of  the  75-mile  post  on  the  old  tel( 
o  a  depth  of  37  feet,  and  yields  a  supply  of  about  400  f 
)d,  fresh  water  per  day.     There  is  no  information  as 
less  of  alluvium  in  this  well 

lere  are  several  well-defined  quartz  reefs  in  the  area 
ligation,  the  longest  of  which  has  a  continuous  outc 

1200  feet ;  whilst  another  to  the  east  is  represented  b 
[larked  veins,  connected  by  thin  threads  of  quartz,  n 
[)  be  about  2500  feet  long. 

■om  what  can  be  seen  at  the  present  time,  the  quartz 
to  conform  to  the  foliation  planes  of  the  schists,  &c.,  an 
ps,  on  that  account,  be  best  described  as  bedded  veins. 
c  is  generally  very  white  and  milky  in  colour,  and  is 
ly   very   honeycombed,   due  to  the  decomposition   o 

IS. 

ie  gold  is  said  to  have  been  very  coarse,  and  as  might 
expected,   occurred    most  plentifully   in   the   honeyo 


The  Ore  Deposits  and  Mines. 

y  mining  work  of  any  description  was  being  carried  on 
tf  my  visit  to  the  district,  though  such  mines  as  were  o 
;tion  were  visited,  and  full  descriptions  of  them  are 

hen  operations  were  in  full  swing,  seven  of  the  thirteen 
stence  on  the  field  were  held  by  the  Imperial  W.A.  Cc 
ind  a  considerable  amount  of  development  work  had 
In  order  to  facilitate  the  company's  operations,  tran 
chains  and  70  chains  in  length  had  been  laid  down  fro 
214  and  213  to  the  battery  site  on  the  western  bound 
J.  291.  For  convenience  of  description  the  mines  and 
Dgs  are  described  in  geographical  sequence,  commencing 
9rn  end  of  the  field. 

tAFALGAR,  G.M.L.  338  {vide  Plate  XVI.). —This  12-acr< 
lated  aboutr  1|  miles  north  of  the  Government  Well  < 
n  side  of  the  range  which  forms  the  main  axis  of  W 

ro  very  small  quartz  veins,  striking  north-east  and  di 
had  been  opened  up  by  trenching ;  the  veins  av< 
8  inches  in  thickness.  A  vertical  shaft  75  feet 
sen  sunk,  and  at  45  feet  levels  driven  30  feet  north  and 
jtively. 

le  two  reefs  mentioned  above  are  stated  to  have  bee 
>n  each  wall,  and  their  average  thickness  proved  to  be 
bes.     A  second  shaft  had  been  sunk  to  a  depth  of  4 
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»y  a  tunnel  driven  on  a  bearing  of  59  degi 
near  the  base  of  the  western  side  of  the 
th  of  the  tunnel  is  262  feet,  and  struck  t 
rom  its  mouth ;  the  first  few  feet  in  the 
pears  to  be  a  compressed  greenstone,  which,  h< 
i  place  to  the  normal  rock.  From  the  tunnel 
ied  103  feet  north  and  80  feet  south  respe 
^es  about  12  inches  in  thickness,  and  in  the  si 
)  be  very  large  in  places.  The  quartz  of  the 
istic  white  colour,  and  carries  a  certain  am 
ing.  The  tunnel  has  been  carried  62  feet  et 
f,  and  ends  in  a  small  laminated  quartz  vein 
d  at  an  angle  of  70  degrees.  An  underlay  s 
as  been  sunk  at  a  spot  indicated  on  the  ge 
'I.,  and  connects  with  the  drive  to  the  north 
Lsiderable  amount  of  stoping  has  been  done 
may  be  judged  by  the  present  condition 
ry  rich  specimen  stone  is  said  to  have  b 
'ence  in  the  mine.  A  tramway  had  been  laj 
nouth  of  the  tunnel  to  the  battery. 
;  of  this  lease,  and  between  it  and  the  allm 
sek,  are  five  quartz  reefs,  upon  which,  judgio 
3f  the  surface,  a  fair  amount  of  prospectin, 
1  done  ;  there  is,  however,  no  information  ae 

5haw  No.  1  South,  G.M.L.  290.— The  ce 
raversed  by  a  persistent  vein  of  laminated 
over  the  whole  length  of  the  leases ;  whi 
portion  is  occupied  by  the  wide  alluvial  flat 
jh  large  quantities  of  gold  in  the  early  days 
th-west  angle  of  the  ground  is  occupied  by 
;  reef  which  trends  north-west  and  dips  we 
This  reef  abuts  against  the  reverse  fault, 
djoining  lease  to  the  south. 
OBDON  No.  1  North,  G.M.L  428.— A  small 
[  the  one  previously  described  on  the  soutl 
ictural  feature  of  this  lease  is  the  reverse 
s  its  whole  extent  in  the  position  indicated  u] 
,  Plate  XVI.  The  quartz  reef,  which  enters  t 
north  at  a  point  about  130  feet  from  the 
turns  sharply  southwards  on  approaching  th 
it  is  abruptly  truncated.  A  tunnel  has  be 
distance  of  72  feet,  on  the  following  bearing 
t,  and  245  degrees,  24  feet;  31  feet  from  the 
he  reef  was  met  with,  but  disappears  a  few 
)  late  Mr.  Inspector  Becher,  who  sampled  tl 
official  report  that  it  did  not  yield  good  pn 
^iew  of  this  reverse  fault,  and  the  curving 
ling)  planes  in  its  proximity  is  to  be  obtainc 
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driven  on  the  reef  83  feet  north  from  a  point  40  feet  b 
mouth  of  the  shaft,  but  such  was  inaccessible  to  me. 

At  a  point  near  the  western  boundary  of  the  lease,  ai 
440  feet  from  the  northern  boundary,  is  a  tunnel,  which  1 
driven  westward  and  connects  with  a  shallow  vertical  shaft  a 
the  old  tram-lina     The  workings,  however,  were  inaccessib 

Westbbn  Shaw  Extended,  G.M.L.  213.— This  12-ac 
is  the  most  southerly  of  the  group  owned  by  the  Imperi 
Corporation  Co.,  Ltd.  The  surface  of  the  lease  is  occu 
greenstones  and  their  cleaved  and  foliated  derivative 
centre  of  the  property  is  traversed  from  end  to  end  ^ 
laminated  quartz,  which  forms  the  main  axis  of  Wester 
It  dips  west  at  an  angle  of  75  degrees.  The  main  reef  ei 
property  on  the  nortiiern  boundary,  and  can  be  followe 
wards  for  a  distance  of  900  feet,  the  southern  end  of  it  I 
presented  by  a  mere  thread  of  quartz.  The  reef  has  beei 
from  the  tunnel  alluded  to  in  the  description  of  the  a 
lease  on  the  north.  From  the  face  of  the  tunnel  a  drive  1 
carried  south  for  a  distance  stated  to  be  300  feet.  This  w 
ever,  inaccessible  to  me  for  a  distance  of  253  feet.  An 
30  feet  in  depth  connects  with  the  surface  at  a  point  30  fc 
from  the  face  of  the  tunnel,  and  a  second,  70  feet  in  d 
153  feet  from  the  same  spot.  The  reef  is  showing  for  tl 
length  of  the  drive,  and,  although  it  varies  greatly  in  thic 
may  be  said  to  average  about  18  inches.  The  quartz  of  w 
reef  is  made  up  is  ahnost  pure  white;  it  carries  a  lit 
pyrites,  galena,  and  more  or  less  coarse  gold.  The  origii 
pectora  of  the  reef  are  stated  to  have  obtained  very  go 
men  stone  along  the  outcrop,  which  may  be  held  aocoun 
the  amount  of  surface  work  done  upon  it.  A  large  qui 
quartz  obtained  from  the  reef  is  lying  at  the  mouth  of  th( 
and  was  not  put  through  the  battery  by  the  owners  of  the  j 

The  following  table  gives  the  yield  of  the  Imperial  W 
tralian  Corporation's  property,  so  far  as  can  be  deduc 
official  data : — 

Table  shotring  the  Yield  of  the  Impenal  West  Australi 
Coiyoration^  Ltd,,  G.M.Ls. 


Yenr. 

I 


Ore 
Criisheil. 


Ton*. 
Prior  to  1897   .        .        .        .  18  50 

1897* 1,190-50 

1898 1200 

1900 I 

Total        .         .  I     1,221 00 


Gold         I     lU 
tlierefrum.      per  1 


Oss.  Oa 

19-00  l-( 

l.OGO-89  -J 

34r»5  2 -J 

»ai-7o 

1.114-54  ^ 
•31-75    I 


^  For  detailed  retamB  for  thl«  year,  lee  next  page. 
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So  far  as  can  be  ascertained,  the  total  gold  yield  in  fir 
of  this  centre  has  been,  up  to  the  close  of  1905,  as  follows 

Alluvial 753  o: 

Dollied 567-06    , 

In  addition  to  674*72  ozs.,  the  result  of  the  milling  of  351*45  toi 

<'The  North  Shaw  district  lies  to  the  south-west  o 
Bar,  36  miles  by  horse  track  or  40  miles  by  road.     The 
lie  to  the  south  of   the  Gallina  Greek  about  2  miles 
junction  of  Gallina  Greek  and  Shaw  River. 

**  Low  hills  and  an  extensive  flat  contain  the  reefs  r 
worked;  most  of  the  reefs  only  show  their  line  of  outi 
and  there,  the  main'  exception  being  the  Leviathan  line, 
a  big  white  quartz  reef  outcropping  boldly  for  a  couple  of 

"There  is  an  abundant  supply  of  good  timber,  an* 
permanent  pools  and  soaks  in  the  river  beds.  A  Governn 
has  been  sunk  on  the  flat  near  the  Gallina  Lease.  The  c 
kindly.  The  reefs  mostly  carry  a  lot  of  mineral  (copper, 
some  galena  and  silver  ores).  In  the  old  Leviathan  ve 
gold  has  been  obtained,  but  most  of  the  gold  in  the  mi 
quartz  is  of  a  flne  nature. 

The  Mines. 

"  Eldorado,  G.M.L.  88. — Situated  about  three-quar 
mile  from  Government  Well.  This  is  the  oldest  mine  of  i 
having  been  worked  for  over  two  years  by  various  part 
line  of  reef  does  not  outcrop  consistently,  only  showing 
there  on  this  and  the  adjoining  (west)  lease.  Upon  this 
bigger  than  elsewhere,  being  in  places  quite  6  or  7  feet  wj 
stone  is  mineralised  with  iron,  copper,  and  silver  ores, 
quality  of  the  gold  is  low  in  value.  Some  handsome  i 
have  been  obtained,  and  a  trial  crushing  of  4  tons  gave 
of  7  ozs.  per  ton.  A  considerable  amount  of  work  has  b 
but  the  property  became  liable  to  forfeiture  owing  to 
compliance  with  the  labour  covenants  by  the  Eldorado 
of  Melboui-ne.  The  reef  is  practically  vertical,  with  pe 
least  underlay  south,  the  course  being  east  and  west,  j 
shaft  has  been  sunk  60  feet  and  levels  driven  at  30 
60  feet.  There  is  now  25  feet  of  water  in  the  shaft ;  v 
fore  unable  to  examine  lower  level.  At  the  30  feet  1 
short  drive  of  18  feet  west,  the  reef  apparently  pinche 
should  make  again.  Eastward  a  drive  of  40  feet  conn 
No.  2  shaft,  a  big  body  of  stone  being  driven  on.  Th< 
carried  on  eastward  some  30  feet  on  the  reef.  Some  ton 
at  grass.  Should  the  forfeiture  be  approved,  a  battery  wi 
be  erected. 

**  Eldorado  West,  G.M.L.  223. — Royer,  Quinn,  am 
12  acres.     Two  men  ;  partial  exemption.     Situated  west 
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Eldorado  (late).      The  reef  is  smaller  than 
it  yields  good  stone  all  through.     It  retains  its 
lineralised   character.      Some   of  the   stone  ca 
ind  proustite  shows  beautiful  free  gold.     Native 
n  found  in  this  line  of  reef.     The  eastern  shaf 
1  and  a  drive  is  being  put  in  westwards  towards 
reef  averages  2  feet  in  width  with  good  walls, 
shaft,  about  50  feet  away,  is  down  40  feet.     A 
'eet  has  been  made  eastwards  at  the  33  feet  1 
I  drive  from  No.  2  shaft.     A  short  drive  has  ale 
About  100  tons  at  grass  awaiting  crushing, 
(south)  above  the  main  line  of  reef,  2  other  i 
have  been  prospected  superficially,  yielding  en< 
^8.     These  reefs  apparently  underlay  north  at  ai 
degrees,  and  should  therefore  meet  the  main 
I  country  is  diorite   or  metamorphic  schist  oi 

ERTHA,  G.M.L.  431,  12  acres  (W.  McPhee).— A 
ase,  situated  adjoining  Eldorado.  The  reef,  w 
)f  considerable  width,  is  a  cross  line  to  the  El 
having  a  north  and  south  course  and  underlayii 
Bxposed  in  a  10-feet  hole  on  the  underlay  is 
baracter,  and  is  mineralised  with  lead  and  iro 

dish  prospects,  carbonate  of  lead  remains  as 
sionally. 

lA,  G.M.L.  394,  6  acres  (Wm.  Wye).— Situated 
three-quai-ters  of  a  mile  west  of  the  Governmen 
rom  Callina  Creek,  and  1 J  miles  from  junction  of 
Shaw  River.     The  reef  outcrops  only  here  and 

is  marked.  Prospecting  ti*enches  have  been  si 
il-defined  reef  of  12  inches  to  2  feet.  A  shaft  i 
}he  underlay,  the  reef  having  an  east  and  west 
ying  north  at  an  angle  of  65  degrees.  The  ws 
Dsist  of  an  altered  slate  hanging  wall  country  wi 
*usions  and  a  metamorphic  schist  footwall  counti 
shaft  is  well  propped  and  has  good  ladders.  Th 
ed  with  iron  and  a  little  copper.  Average  samp 
,ve  1^  ounces  prospect.  About  20  tons  at  grass, 
cposed  in  prospecting  trenches  gives  prospects  o 

t  Oil,  G.M.L.  375,  6  acres  (W.  Wye).--Situat< 
irs  of  a  mile  soutli-west  of  Eldorado.  Course 
t)  east  and  west,  underlay  slightly  south.  Shaft 
I  feet.  At  15  feet  level  reef  cut  right  o£F  hori» 
faulted  across  from  south  side.  Short  crosscu 
ck  up.  At  bottom  level,  drive  13  feet,  but  n 
y  mineralised  and  prospecting  well ;  trenched  i 
insider  it  to  be  only  a  superficial  small  gash  veic 
B8PERANDUM,  G.M.L.  378,  6  acres  (Wye  and  Wal 
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i  schists  and  allied  rocks  form  part  of  the  zone  wl 
es  Yandicoogina,  Warrawoona,  Marble  Bar,  and  Taiga  Tal 
aave  been  fully  described  in  former  reports.'  The  schisti 
>ed  in  the  vicinity  of  Just-in-Time  were  not  examined  in  i 
they  were  found,  as  was  the  case  elsewhere  in  the  disti 
y  quartz  reefs,  which,  however,  did  not  appear  to  be  of  i 
xtent. 

proaching  Just-in-Time  from  the  south-west,  by  way 
^ong,  a  complete  section  of  the  Nullagine  Series  is  obtaii 
kIs  in  this  locality  cover  a  width  of  about  21  miles  on 

er  leaving  the  granite,  which  forms  the  staple  format 
!ooglegong  to  the  Black  Range  Well  (geological  sketch  i 
}ara — Frontispiece),  a  coarse  conglomerate  or  boulder 
its  appearance  in  the  bed  of  the  river  at  the  crossing.    ' 
nerate  contains  large  boulders  of  granite  of  the  Googleg 

From  the  Black  Range  Well  the  road  to  Just-in-TJ 
generally  north-east,  and  traverses  grits,  <&c.,  with  occasic 
dly  small  patches  of  granite  and  schists,  which  the  irregulai 
floor  upon  which  the  Nullagine  Beds  were  laid  down  cai 
to  the  present  surface  of  the  ground  and  protrude  throi 
wer  beds.  Some  distance  from  the  old  Black  Range  W 
little  distance  from  the  new  well,  which  had  recently  b 
ind  the  position  of  which  is  not  indicated  upon  any  of 
led  plans,  the  sedimentary  rocks  give  place  to  vesici 
fee,  of  the  type  common  to  the  series  elsewhere.  At  G 
ig,  a  very  coarse  conglomerate  and  quartzite,  dipping  at 
s  to  the  north-east,  makes  its  appearance  in  the  lofty  rai 
abound  in  the  vicinity.  The  conglomerate  at  the  baa 
ip  of  pebbles  and  boulders  of  the  jaspideous  quartzite  wl 
bhe  picturesque  band  of  rock  at  Marble  Bar.^ 
the  Gorge  at  Glen  Herring  the  conglomerate  was  seet 
rlaid  by  lavas,  &c.,  which  were  faulted  against  the  quart 
vn  in  Fig.  53. 

careful  an  examination  of  the  Glen  Herring  section  as 
ime  at  my  disposal  admitted,  suggested  the  possibility  of 
merate  being  the  base  of  the  Warrawoona  Beds,  thougl 
ye  admitted  that  there  is  little  either  for  or  against  i 

From  Glen  Herring  to  Just-in-Time,  the  whole  countr; 
;inity  of  the  route  is  occupied  by  the  lavas  and  associt 
intary  rocks  of  the  Nullagine  Series. 
Just-in-Time  itself,  as  may  be  seen  by  an  inspection  of 
ical  section  (which  is  upon  the  same  scale  as  the  map), 
ine  Series  is  represented  by  about  350  feet  of  grits,  quartzi 
shales,  and  conglomerate,  together  with  a  great  thicknes 
I  lavas.    At  the  base  of  the  series,  and  resting  upon  the  ol 

.  Sarv.,  Balletin  16.    Perth :  By  Authority,  1904,  pp.  44-51,  61-72 ;  and  Oeol.  S 
».    Perth:  By  Authority,  1905,  pp.  67-105, 105-120. 
L.  Surv..  BttlleUn  20.    Perth :  By  Authority,  1905,  p.  107. 
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occurs  as  waterworn  partides  and  grains  sometimes  attaii 
mch  as  several  ounces  in  weight." 

Dhis  latter  observation  is  of  interest  and  importance,  in  the 
Id  seem  at  first  sight  that  some  at  any  rate  of  the  gold  in 
[lomerate  is  of  a  detrital  character  and  origin.  It  is  of  co 
leivable  from  the  nature  and  mode  of  formation  of  the  < 
lerate  that  a  certain  quantity  of  detrital  gold  may  occur  ii 
from  the  fact  that  many  of  the  crystals  and  fragments  of 

ore  occur  in  a  more  or  less  rounded  form,  I  am  inclined  to 
if  that  the  rounding  of  the  gold  also  is  due  to  other  causes  t 
ition,  and  that  it  is  of  secondary  origin.  The  conglome 
b  have  been  of  such  a  nature  as  would  readily  permit  of 
B  or  less  free  circulation  of  mineral-bearing  solutions,  wl 
underlying  schists  are  practically  impermeable. 
Che  occurrence  of  secondary  gold  in  the  zone  of  decomposi 
he  bed  rock,  upon  which  the  auriferous  detrital  deposits  i 
already  been  noted  in  another  portion  of  the  State. ^ 
rhe  auriferous  conglomerate  at  the  base  of  the  series,  howe 
ot  of  any  very  great  horizontal  extent,  nor  so  f ar  as  cai 

in  the  workings  does  it  appear  to  penetrate  to  any  < 
rable  depth.  It  forms  in  fact  a  lenticular  bed  of  some^ 
[  occurrence,  which,  from  its  present  position,  was  evidei 
»sited  upon  a  very  uneven  surface.     The  conglomerate  o& 

local  depression  on  the  surface  of  the  underlying  rocks, 
bottom  can  be  seen  rising  to  considerable  altitudes  above 
I  of  the  bed  exposed  near  the  western  angle  of  what  is  sh 
be  geological  map  as  McDonald's  Claim. 
The  creek  and  its  tributaries,  which  takes  its  rise  in  the  esc 
t  of  the  conglomerate  and  flows  across  what  was  origin 
.L.   164,  has  been  the  scene  of  some  vigorous  prospect 

creek  is  stated  to  have  yielded  a  fair  quantity  of  alluvial  g 
rhich  unfortunately  there  appears  to  have  been  no  sepa 
rd  kept.  The  amount  derived  from  this  source  is  probi 
ided  in  the  returns  showing  the  yield  of  the  Marble  Bar  disi 
dfined  by  the  Mines  Department.  Most  of  the  gold  from 
se  owed  its  origin  to  the  disintegration  of  the  conglome 
f. 
^he  sedimentary  beds  of  Just-in-Time  are  covered,  as  ma; 

by  the  geological  sketch  map  and  section,  by  a  oonsiden 
mess  of  andesitio  (?)  lavas  [6498,  6499],  many  beds  of  wl 
vesicular  and  amydaloidal.  In  their  general  character 
,viour,  they  agree  very  closely  with  those  which  are  exp( 
le  river  for  some  miles  above  the  township  of  Nullagine.^ 
^o  volcanic  focus  from  which  these  lavas  emanated  was  not! 
in  the  small  area  examined.  The  beds,  however,  cover  a  \ 
I  extent  of  country  in  the  vicinity  of  Just-in-Time,  and  i 

.nnaal  ProgreM  Report  of  tlie  Gedogieal  Sunrey  for  the  Year  1899.    Perth 

Titj,  1900,  pf».  9  and  4& 

ieof.  Sanr.,  BolleUn  sa    Perth  :  By  Authority,  1906,  pp.  23.  24  and  20,  27. 
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I  possible  that  much  more  detailed  search  than 
carried  out  would  lead  to  the  discovery  of  t 
li  these  beds  were  derived. 


The  Mines. 

0  work  of  any  description  was  being  carried 
Y  visit,  and  operations  had  evidently  ceased  s< 
*theless  all  the  accessible  workings  were  visite( 
cted.  For  descriptive  purposes  it  is  conveniei 
ariouB  workings  within  the  boundaries  of  the 
e  date  operations  were  in  full  swing ;  the  po 
hown  upon  the  geological  map,  Plate  XYIII. 

^  may  be  noticed  that  the  nomenclature  of 
B  very  much  to  be  desired  in  that  two  distil 
roistered  under  one  name,  a  condition  of  f 
sing  and  apt  to  mislead.  A  similarity  in  nomc 
[)f  certain  leases  at  Nullagine  has  been  previoi 
[JST-iN-TiiiB,  G.M.L.  114  (later  on,  The  Great 
L.  251). — ^This  6-acre  lease  was  applied  for  b} 
and  Hogan  in  1894.  The  northern  half  of 
ded  by  the  older  crystalline  rocks,  and  the  rei 
lentary  beds  of  the  Nullagine  Series, 
he  only  work  done  upon  the  property  appears  i 
^  driven  48  feet  on  a  bearing  of  41  degrees,  in 
aase  indicated  on  the  map.  The  tunnel  itself  h 
igh  grit,  which  dips  at  an  angle  of  about  31 
tion  of  south  50  degrees  west.  At  the  mouth 
i  of  conglomerate  [6497]  about  2  feet  in  1 
what  similar  type  to  that  which  forms  the  bae 
M.L.  165,  but  not  nearly  so  ferruginous. 
asT-iN-TiMB,  G.M.L.  155  (includes  Lady  IK 
— This  21 -acre  lease,  which  includes  the  G.M 
le  Lady  Dorothy),  was  applied  for  in  Januai 
ierable  amount  of  work  had  evidently  been 
>ld  6-acre  lease  the  Lady  Dorothy  was  applied 
er  and  Church  in  1894,  and  was  eventually  n 
r  one. 

.  tunnel  79  feet  in  length  has  been  driven  c 
\  60  degrees  east  for  a  distance  of  79  feet  to 
rlay  shaft,  26  feet  in  length,  which  connects 
to  feet  in  depth,  Fig.  54.    The  section  in  the  t 

1  of  conglomerate  and  grit,  which  is  overlaid  I 
f  shale,  which  occupies  about  20  feet  of  the 
the  centre  of  the  drive  at  the  face.     From 
dl,  a  drive  has  been  put  in  along  the  conglon 
)  of  136  feet.     At  the  face  of  the  drive,  the 

1  Q«oL  Snnr.  BaUethi,  20.    Perth :  By  Authority,  1906,  pi 
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en  to  the  roof  of  the  drive 

>merate  or  grit.     The  maxii 

iglonierate  in  the  drive  is  5 

outh  of  the  tunnel  in  this  d 

3  of  48  feet  on  the  conglome 

which  dips  at  an  ang] 

^     from  20  to  25  degrees 

5     the  bottom  of  the  win 

]|    about  5  feet  of  a  boi 

^     conglomerate,  many  oi 

vj    boulders  being  from  ] 

iS     18  inches  in  diameter 

^     drive    has    been     pul 

S     north-west  from  the 

fof  the  tunnel,  bul 
proved  to  be  absoh 
inaccessible.  Betweei 
'„  drive  at  this  level  and 
surface,  there  is  an 
termediate  one  of  cons: 
able  length,  but  it  pr 
to  be  inaccessible,  unle 
some  considerable  pers 
risk. 

I  At  a  point  (1)  on 

•^  map  an  attempt  has  1 
^  made  to  open  out  the 
^  glomerate,  the  base 
which  is  a  somewhat  lii^ 
^  level  than  that  at  the  i 
^  shaft.  The  section  w 
^  prospecting  operations 
**  been  commenced  she 
the  following  :  Cong! 
erate,  20  feet;  ss 
shale,  5  feet  2  ine 
ferruginous  conglome 
[6496],  2  feet  4  incl 
the  whole  resting  upoi 

5  older  crystalline  rocks. 
"^  sample  of  this  on  a 
''^    in   the  official   labora 

6  proved   to  be  appreci 
auriferous. 

irried  down  to  a  depth  of 
ing  in  the  dump,  bed  rock  i 
zh  is  stated  to  have  costal 
icient  quantity  for  battery 
data  available  which  indie 
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epth  at  which  the  base  of  the  sedimentary  series  was  met 
in  the  water  shaft. 

JST-iN-TiME  Extended,  G.M.L.  164. — ^This  20-acre  lease  was 
id  for  by  Mr.  J.  A.  S.  Roe  in  1895  ;  this  area  comprised  the 
luvial  ground,  upon  which  a  good  deal  of  work  has  been  done, 
^hich  it  was  at  one  time  intended  to  sluice.  The  lease,  how- 
became  void  in  December  1897. 

fair  amount  of  prospecting  work  has  been  done  at  difiPerent 
5  on  the  face  of  the  escarpment  of  the  conglomerate,  which 
s  round  the  face  of  the  hill. 

t;  a  point  (2)  on  the  map  the  conglomerate,  which  was  4  feet 
was  worked  from  the  surface  to  the  vertical  shaft,  which  is 
I  to  have  cut  the  bed  at  35  feet  from  the  surface.  From  the 
►f  the  vertical  shaft,  the  conglomerate  is  stated  to  have  been 
ed  down  on  the  dip  for  a  distance  of  40  feet,  and  a  good  deal 
itoped  out.  These  workings,  however,  were  inaccessible, 
le  conglomerate  is  overlaid  by  a  fine-grained  and  drab- 
ed  sandstone  or  sandy  shale,  which  was  also  intersected  in 
»rtical  shaft. 

GENERAL 

le  following  table  shows  the  yield  of  the  auriferous  con- 
rate,  so  far  as  such  can  be  obtained  from  the  returns  of 
ings  furnished  to  the  Government : — 

able  showing  the  Yield  of  Auriferous  Conglomerate  from  the 
Ju8t-tn-Time  GMs.,  Ltd,  GM.Ls,  155,  164/5. 


lere  is  unfortunately  no  separate  record  of  the  gold  whicl 
Ben  obtained  from  the  "  alluvial  ground  "  on  the  face  of  the 
)ment. 

be  occurrence  of  an  auriferous  conglomerate,  in  the  sam< 
graphical  series,  at  least  50  miles  distant  from  Nullagin< 
i  identical  geological  conditions  prevail,  would  seem  U 
irage  efiPorts  in  the  direction  of  carefully  prospecting  othei 
Dns  of  the  basal  members  of  the  series,  which  occupy  such  ai 
sive  area  in  the  north-west  district. 
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Q.— The  Wodgina  Tinfield 

( With  a  Geological  Sketch  Map,  PlaU  XIX,) 

le  Wodgina  Tinfield  is  situated  on  the  headwater 
m  branch  of  the  Turner  River,  and  within  the  limit 
ra  Goldfield  as  defined  by  the  authorities,  about  74  mi 
Hedland,  and  15  miles  due  east  of  the  Yule  Rivei 
3  the  boundary  between  the  Filbara  and  West  Pilba 

n  appears  to  have  been  first  officially  recorded  from  1 
d  Warden  during  the  year  1902.     Since  that  date  i 
een  given  to  prospecting  in  the  vicinity,  and  du 
lerable  activity  manifested  itself  at  Wodgina  in  the 
ning  leases  which  had  been  pegged  out     An  import 
otalum   at  Wodgina  resulted   in  a  considerable  in 
Ektion,  but  the  excitement  which  this  find  made  rapidly  j 
bhe  heavy  fall  in  the  market  value  of  the  metal. 
1  addition  to  the  discoveries  at  Wodgina  proper,  three 
been  worked  at  what  is  known  as  the  Stannum,  aboi 
3S  to  the  south,  upon  the  same  range.    This  little  ffroa 
ling  to  the  official  figures,  produced  6*20  tons  of 
lort  period  which  has  elapsed  since  its  discovery, 
le  total  output  from  the  whole  of  the  Wodgina  ( 
ling  to  the  figures  available  up  to  the  close  of  th€ 
)1'45  tons  of  tin  valued  at  ^£2462,  and  of  tantalit^ 
)  estimated  value  of  ^£8925.     There  are  good  rea 
that  the  tin  yield  disclosed  by  these  figures  d 
it  the  total  yield  of  Wodgina,  for  tin  buyers  appt 
enced  reporting  their  purchases  towards  the  close 

GENERAL  GEOLOGICAL  FEATURES 

K)logically  the  district  consists  of  a  series  of  meta 
entary,  and  igneous  rocks,  the  age  of  which  hs 
ained.     These  rocks  skirt  a  very  extensive  gn 
,  as  may  be  seen  by  an  inspection  of  the  geolo| 
frontispiece),  occupies  a  very  large  area  of  country, 
lese  bedded  rocks  are  very  much  folded  and  faulted 
the  whole  have  a  prevailing  dip  to  the  west ;  they  occ 
>ugged  range,  which  rises  to  considerable  altitudes  abo^ 
)f  the  surrounding  plains.     These  rocks  are  pierced  by  g 
egmatite  veins  (offshoots  from  the  mass  previously  dese 
invariably  occur  in  intimate  connection  with  the  t\\ 
um  ores.     The  occurrence  of  these  pegmatite  veins  is  o 
ble  economic  importance,  because  all  the  known   led 
Its  occur  in  association  with  them.     These  veins  have 
3d   in   some   detail   both  at  Wodgina  and  Stannum. 
^ical  maps  of  these  two  centres  should  afford  a  valuable 
se  engaged  in  mining  operations  on  the  field. 
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lied  by  Delesse  for  any  coarse-grained  granitic  rock  cont 
a,  quartz,  felspar,  and  tourmaline. 

In  the  vicinity  of  and  along  the  margins  of  many  of  tb 
bite  dykes  are  bands  or  bunches  of  tourmaline ;  in  som( 
se  tourmaline  bands  occur  only  on  one  side  of  the  dykes,  ( 
ing  as  it  were  a  marginal  zone  either  in  the  dyke  or 
skcent  country  rock.  In  others  the  pegmatite  dykes  < 
lost  entirely  of  quartz,  and  are  crowded  with  tourmaline, 
es  to  such  an  extent  as  to  make  up  fully  one-third  of  the 
k  [6450]. 

The  tin  ore  appears  to  be  an  original  constituent  of  the 
s,  however,  so  far  as  observations  have  at  present  been  c 
centrated  along  certain  lines  in  these  dykes,  and   do 
>ear  to  be  generally  disseminated  in  minute  quantities 
^matite.     The  tin  occurs  in  all  shapes,  from  minute  gra 
pieces  weighing  as  much  as  50  or  60  pounds. 
The  bed  of  the  ravines  and  the  slopes  on  the  hillsides 
rital  and  residual  tin  and  tantalite  everywhere  over  the 
a  occupied  by  the  pegmatite  veins ;  and  in  many  cases  the  c 
1  residual  tin  has  been  traced  to  the  pegmatite  veins. 
These  pegmatites  vary  very  much  in  their  characters,  e 
ferent  portions  of  the  same  vein. 

The  pegmatite  [6478]  which  forms  the  tin  lode  of  the  St 
ne,  M.  L.  79,  is  a  coarse-grained  rock,  which  ti*a verses  the 
gth  of  the  property,  and  sends  off  three  branches  indici 
I  geological  sketch  map  of  the  Stannum  Group,  Plat 
B  rock  is  made  up  of  quartz,  albite,  an  amethystine  lithi 
le  semi-transparent  tourmaline,  together  with  clear  col 
Az,  which  latter  exhibits  well-defined  cleavage. 
The  very  coarse-grained  pegmatite  [6466]  opened  out  i 
illiams'  (or  Bull's)  lode  claim,  consists  of  quartz,  a  c 
stallised  grey  felspar,  orthoclase,  together  with  about  eqi 
*tions  of  a  fine-grained  white  felspar,  which  proved  on  in^ 
n  to  be  albite.  A  partial  analysis  of  the  orthoclase  in  the 
K>ratory  showed  it  to  contain  12*80  per  cent,  of  potash 
i  of  soda  (NagO)  3  00  per  cent. 

The  bluish-coloured  pegmatite  [6454]  which  forms  t] 
.versing  the  Tinstone  mine,  M.L.  89,  is  a  medium-graine 
isisting  principally  of  quartz,  lepidolite,  together  with  ortl 
e  rock  owes  its  colour  to  the  presence  of  the  mica,  lepido 
Apart  from  the  granite,  which  occupies  the  south- 
*ner  of  that  portion  of  Wodinga  which  has  been  geoL 
bpped,  the  country  is  occupied  by  a  belt  of  schistose  rock 
which  may  have  affinities  with  those  of  igneous  origin 
^ether  with  a  large  development  of  grits,  quartzites,  &c. 
}  at  varying  angles  to  the  westward. 
Above  these  lie  a  great  thickness  of  laminated  iron- 
artzites  [6460],  together  with  some  very  siliceous  quartsit 
ircely  any  iron  [6452].     Portions  of  the  ferruginous  qu 
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ry  much  puckered  and  contorted,  and  even  in  hand  s 
exhibit  faulting  on  a  very  minute  scale.  These  bee 
sociated  with  bands  of  a  nondescript  rock  approach 
'  to  very  ferruginous  and  siliceous  clay  slates,  have 
grounds  been  separately  distinguished  on  the  g 
map  of  the  field,  Plate  X IX.  The  relation  which  thes 
[nous  beds  bear  to  those  of  the  lower  western  slop< 
is  by  no  means  clear,  though  there  are  very  strong 
I  belief  that  in  some  portions  of  the  field  the  junction 

0  series  is  marked  by  a  line  of  fault. 

a  point  (A)  on  the  map  is  a  faii'ly  conspicuous  bi 
rock,  which  looks  like  a  dyke ;  this  continues  witho 
Q  to  the  north  angle  of  M.L.  88,  where  it  has  been 
ime  rock  extends  also  for  about  10  chains  north-e 
in  account  of  its  making  such  a  conspicuous  featui 

1  of  the  field,  it  has  been  separately  distinguishec 
leal  map. 

e  north-eastern  portion  of  Wodgina  is  occupied 
d  bedded  greenstone  [6453],  which  in  some  places  is 
others  occasionally  agglomeratic.  The  pegmatite  vei 
the  tantalite  occur  in  this  greenstone  area, 
e  general  relationship  of  these  rocks  to  one  another 
section  at  the  foot  of  the  geological  map,  Plate  XI^ 
Fery  short  distance  east  of  the  Crovernment  Well  N 
itside  the  eastern  boundary  of  the  geological  map,  is 
feet  of  a  conglomerate  of  subangular  quartz,  whi 
y  upon  granite.  The  conglomerate  is  of  much  moi 
than  the  sedimentary  rocks  of  Wodgina.  Fragment 
conglomerate  strew  the  surface  over  a  consideral 
ig  that  the  formation  must  have  been  more  extent 
sent  obtains.  It  is  possible  that  this  conglomera 
of  the  Nullagine  Series,  which  occurs  in  great  force 
IS  of  the  district. 

The  Ore  Deposits. 
B  following  are  full  particulars  regarding  any  of  the  y 
I  various  ore  deposits,  opened  up  at  the  date  of  m^ 
Id.     For  purposes  of  convenience,  the  deposits  are  c 
the  names  of  the  respective  leases. 
L.  88,  NiBUSON. — This  property  is  the  most  southei 
Lses  situated  at  Wodgina  proper.    It  lies  about  a  mi 
r  the  Government  Well,  sunk  on  the  east  side  of  the 
hich  separates  the  two  mining  camps. 
3  tin  lode  on  this  ground  was  discovered  by  tracing 
in  the  creek  below  up  the  side  of  the  hill  to  the  si 
t  workings. 

far  the  larger  portion  of  the  property  is  include 
oay  be  called  the  tableland,  at  a  considerable  elevati 
)neral  level  of  the   surrounding  country.      The  g 
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ipied  by  quartzites,  mica,  and  hornblende  slates,  in  addi 
iron-bearing  quartzites  (?),  which  latter  cover  fully 
rters  of  the  surface. 

The  only  workings  on  the  ground  are  situated  near  the  n< 
idary,  and  high  up  on  the  eastern  face  of  the  range.  Ope 
3  been  confined  to  a  thin  sigmoid-shaped  pegmatite  dyke 
raversed  by  two,  apparently  vertical,  faults  having  a  j 
le  of  north-east  and  south-west. 

Che  westernmost  working  is  an  opencut,  exposing  a  tota 
of  8  feet  of  rock,  containing  a  band  of  quartz  (pegmatitic 
hickness,  associated  with  from  12  to  18  inches  of  a 
ey  rock,  which  in  all  probability  represents  the  alu 
ion  of  the  pegmatite.  This  rock  (the  lode)  has  been 
nst  the  iron-bearing  quartzite  (?)  on  the  west.  So  far 
;een  in  the  present  condition  of  the  workings,  the  quai 
^rs  to  underlie  southwards  at  a  very  low  angle. 
Che  band  upon  which  prospecting  operations  were  being 
can  be  followed  round  the  face  of  the  hill  to  the  easteri 
,  which  are  142  feet  distant.  At  one  spot  between  t 
Icings  the  quartz  vein  has  increased  in  thickness  to  10  f( 
inishes  rapidly  to  the  east.  In  the  eastern  workings 
posed  clayey  rock  (pegmatite)  is  about  5  feet  in  thickn 
)ses  coarse  angular  tin  [6451].  A  very  good  pocket  oi 
to  have  been  obtained  from  these  workings,  and,  froi 
pointed  out  to  me,  it  appears  that  the  rich  ore  pocke 
3st  invariably  to  have  occurred  near  those  spots  where  t 
itersected  by  the  faults. 

From  the  eastern  workings  the  dyke  (the  'Mode") 
»wed  for  some  distance  round  the  hill  in  the  direction 
be  point  shown  upon  the  plan,  Plate  XIX.  The  dyke  im 
lin  of  quartz,  which  can  be  followed  across  country  foi 
rable  distance  to  the  north-east ;  this  is  of  some  importi 
r  it  shows  that  prior  to  the  formation  of  the  tiu-bearin 
ir  reefs  had  not  only  been  formed  but  faulted. 
M.L.  89,  Tinstone,  Hazelwood. — The  ground  embraced 
boundaries  of  this  lease  lies  near  to  and  adjoins  the  sou 
e  of  the  Cassiterite,  M.L.  84. 

The  property  lies  in  the  heart  of  the  main  range,  and  is  < 
he  two  important  tributaries  of  the  Two-mile  Creek,  tl 
3rs  of  the  northern  branch,  a  steep-sided  ravine  havir 
Iced  in  a  more  or  less  desultory  fashion  for  the  detrita 
ains.  The  surface  of  the  lease  is  occupied  by  the  iron-] 
rtzites  (?)  which  everywhere  make  up  the  staple  forma 
re.  These  bedded  rocks  are  intersected  by  six  distinct  pej 
iS,  the  positions  of  which  have  been  laid  down  with  a  oc 
degree  of  accuracy  upon  the  geological  map.  In  thrc 
underlie  of  the  veins  could  be  distinctly  made  out,  and 
hem  the  amount  accurately  measured ;  these  data  ha 
i  indicated  on  the  map. 
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the  north  and  south  pegmatite  vein  which  enters  the  lease 

be  eastern  boundary  of  M.L.  85,  the  Oommonwealth,  is  a 

[6454]  of  a  cobalt  blue  colour,  containing  what  appears  to  be 

rystals  of  felspar. 

)  most  southerly  working  on  the  property  is  an  open  cut 

le  western  extremity  of 

lie  (boomerang)  shaped 

ite,  which  underlies  at 

:rees  to  the  northward. 

en  cut  exposes  a  thin  vein 

naline  rock  [6454]  under- 

t  the  surface  at  an  angle 

legrees  to  the  north,  40 

I  west^   though   at  the 

the  vein  dips  at  a 
'  steeper  angle,  45  de- 
tut  in  the  same  direction, 
sin  is  of  a  dull  leaden 
lour^  and  contains  tour- 

and  mica  in  much 
quantity,  together  with 
tan.  It  forms  the  foot- 
a  decomposed  pegmatite 

about  2  feet  in  thick- 
>nd  rests  directly  upon  *^ 
te  of  the  prevailing  type .    S 
ke  can  be  followed  round  ^ 
)e  of  the  hill  to  a  point 
lirectly  above  the  mouth 
nain  tunnel. 
3  tunnel  has  been  driven 
Lstance  of  64  feet  in  a 

direction  of  south  30 
i  west  along  the  feather 
»f  a  pegmatite  dyke, 
near  the  mouth,  is  2  feet 
;s  in  width  and  with  a 
mderlay  to  the  east 
s  in  the  tunnel  show  the 
>  be  faulted,  and  in  aD 
lity  it  is  separated  from 
»t  described  by  a  fault, 
m  in  the  Fig.  55.  Both 
if  the  dyke  are  highly 

>us  and  contain  tourmaline ;  whilst  the  felspars  of  the  peg- 
are  very  rapidly  decomposing  in  the  direction  of  kaolin.  A 
t  farther  west  is  an  open  out  along  the  outcrop  of  the  vein 
in  the  tunnel ;  it  contains  coarse  angular  tin  and  tourmaline. 
.  55  shows  the  relation  of  the  different  veins  to  one  another. 
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[.L.  91,'WoDOiNA  Star. — This  property  adjoins  the 
)  lease  on  its  north-east  comer,  and  on  the  eastern  & 
dgh  ground  which  forms  the  main  axis  of  the  tinfiel( 
ce  is  drained  by  the  upper  portions  of  three  creeks  vrl 
bhe  tributaries  of  the  Turner  River.  The  northernmo 
)een  more  or  less  extensively  worked  along  its  whole 
'go  portion  of  the  surface  is  occupied  by  pegmatitic  ve 
ion  and  extent  of  which  are  indicated  upon  the  ge 
h  map,  Plate  XIX. 

he  only  work  other  than  that  in  the  creek  done  u] 
id  is  the  sinking  of  a  shallow  prospecting  shaft  n 
of  the  northern  creek,  close  to  the  boundary  of  th( 
3  lease.  This  shaft  had,  at  the  date  of  my  visit,  been 
I  to  a  vertical  depth  of  20  feet,  through  the  normal 
of  the  field,  which  in  the  shaft  was  found  to  be  dip 

Fig.  56. 


SECTION  ON  THE  COMMONWeALTH  LCASB  M4^8» 
W0D6INA,     PIUaARA  GOLOFIKLD. 


Dgle  of  60  degrees  to  the  north-east.  The  shaft,  as 
by  an  inspection  of  the  map,  is  just  upon  the  north  s 
pegmatite  vein,  which  extends  from  the  adjoining  1 
ivest.  The  detrital  tin  in  the  gully  below  the  shaf 
ibility  owes  its  origin  to  the  disintegration  of  the  dj 
ly  mentioned,  and  possibly  in  part  to  the  one  more  i 
adjoining  it  on  the  north.  No  other  work  has  be< 
the  lease  beyond  that  described. 
[.L.  85,  Commonwealth. — ^This  lease  adjoins  the  Cai 
le  south.  The  larger  portion  of  the  surface  is  occupi 
uartzites,  and  a  small  triangular  patch  of  greenstone  < 
north-west  angle  of  the  lease.  The  quartzites,  d 
rsed  by  granitic  and  pegmatitic  veins,  the  relative  p 
bich  are  indicated  on  the  geological  sketch  map.  T 
done  on  this  lease  consists  of  an  open  cut  25  feet  1( 
mg  the  face  of  a  pegmatite  dyke,  6  feet  thick,  which 
t  a  low  angle  to  the  west     The  under  surface  of  tl 
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>)  contains  a  foot  or  two  of  a  micaceous  and  tourmaline  ro< 
carrying  tin  of  the  ordinary  type.     Many  large  crystals 
1  be  seen  in  the  rock. 

J.  84,  Cassiteiiitb. — This  lease  is  the  largest  and  earlie 
of  the  holdings  at  Wodgina.  The  ground  was  original 
ip  by  Messrs.  A.  G.  McCarthy  and  David  Ogilvie,  in  the  yes 
Lnce  which  date  it  has,  according  to  the  official  figures,  pr 
.2*35  tons  of  tin. 

property  occupies  the  highest  portion  of  the  range,  whi< 
he  backbone  of  Wodgina,  and  is  drained  by  the  tributari 
/arthy's  Creek,  from  one  of  which,  Ogilvie's  Gully,  a  coi 
le  quantity  of  detrital  tin  has  been  obtained.  Considerab 
lan  two-thirds  of  the  surface  of  the  Cassiterite  is  occupied  1 
[uartzites  and  ferruginous  clay  slates  of  the  type  common 
trict.  The  south-western  portion  of  the  lease  is  occupi< 
snstones,  which  make  up  the  whole  of  the  country  to  tl 

important  feature  in  the  geology  of  the  property  is  tl 
r  and  extent  of  the  pegmatite  veins  which  intersect  tl 
1  rock  in  all  directions  and  cover  a  fairly  extensive  area 
*face.  The  section  which  accompanies  the  geological  mi 
Eihe  relation  which  these  dykes  bear  to  one  another. 
\  very  much  work  has  been  done  upon  the  lease  consider!] 
le  it  has  been  in  existence. 

orations  have  up  to  the  present  been  principally  confim 
t  is  known  as  the  main  lode,  which  is  situated  on  tl 
i  portion  of  the  ground  near  the  north-west  angle  of  tl 

)  main  lode  extends  for  some  distance  across  the  surface 
t-east  and  south-west  direction.     It  outcrops  north-east  fro 
*them  boundary  of  the  lease  for  a  distance  of  about  100  fe< 
;h  point  it  ceases  to  make  any  appearance  on  the  surfac 

northern  boundary  of  the  lease,  and  just  outside  it,  is  \ 
^ible  vertical  shaft  (1)  sunk  to  a  depth  of  20  feet,  apparent 
be  main  lode;  at  the  mouth  of  the  shaft  is  a  quartz  re 
matite)  18  inches  in  thickness.  The  main  lode,  whi 
LS  coarse  angular  tin  [6463],  can  be  followed  from  the  ere 
crosses  the  northern  obundary  of  the  lease  up  the  side  of  t 
bhe  direction  of  the  main  shaft  At  80  feet  up  from  the  ere 
in  lode  has  been  opened  up  to  a  depth  of  1 1  feet ;  at  t 

it  is  4  inches  in  width,  but  has  increased  to  2  feet  8  incl 

bottom.  Very  coarse  angular  tin  occurs  in  the  lode  alo: 
xnx)p.     One  hundred  and  twenty  feet  farther  to  the  soul 

the  main  shaft.  At  the  date  the  property  was  visited,  t 
lad  been  carried  down  to  a  vertical  depth  of  50  feet,  at 
kbout  30  feet  south  from  the  outcrop  of  the  lode.     At  t 

the  shaft,  which  had  been  carried  down  through  count 
crosscut  had  been  put  in  to  the  north  for  a  distance  of  abc 
at  which  point  the  lode  was  met  with  (Fig.  57). 
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The  lode,  which  proved  to  be  very  micaceous,  had  be^ 
and  showed  slickensided  faces.  Coarse  grey  angula 
showing  on  both  walls  of  the  lode,  which  was  about  8 
thick.  No  other  work  than  this  appeared  to  have  been 
the  lode.  From  what  was  to  be  seen  along  the  outcrop 
crosscut  at  50  feet  below  the  surface,  the  impression  lef 

Fig.  57. 


SeCTlON  AT  THE  MAIN   SHAFT,  CASSITCRITC    LCASK 
M  L  84    WOOQINA,  PILBARA    GOLOFIELO 


mind  was  that  the  lode  occurred  along  a  line  of  faul 
several  occur  in  the  district. 

At  a  point  about  500  feet  southward  from  the  ma 
an  open  cut,  9  feet  6  inches  wide,  10  feet  deep  and  abo 
in  length,  put  in  high  up  on  the  face  of  the  range.  T 
tion  shows  a  wedge-shaped  vein,  6  or  7  feet  in  heighl 
of  which  appears  in  Fig.  58. 

The  lode  occurs  in   a  somewhat  ferruginous  claye 
quartzite,  intersected   by  numerous   graphite   veins, 
contain  relatively  large   quantities    of   a   green    mine 
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lie,  a  variety  of  chloropal.     This  green  clayey- like  minei 
examined  in  the  laboratory,  was  found,  at  the  hands  of  1 

Fig.  58. 


SECTION  ON  THE    CASSITCRlTK  LCASC  M.L.84 
W006INA,     PILAARA    GOlOFIKLD. 

son,  to  consist  of  Fefi^,  SiOo  (32-2  %)  and  H„0  (201  ] 
her  with  traces  of  alumina  and  magnesia.  The  lode  consi 
ipally  of  tourmaline  and  mica,  together  with  tin  ore,  and 

Fia.  69. 


tecmt  tNoniM  tmc  possibu  neukTiON  or  the  vein  in  fi« 

CMSfrOUTE  LEASE  liL.e4.  WOMINA.  PILSARA  QOLOFIEUI 

lated  with   kaolin,  which   in  all   probability  represeoits 

a  position  product  of  a  pegmatite  vein. 

rbat  may  be  called   the  main  pegmatite  vein   of   the  ( 
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siterite  Leaae  lies  at  a  point  about  40  feet  soath  from  tl 
it  is  possible  that  the  vein,  exposed  in  the  open  cut,  pi 
formed  part  thereof ;  the  relationship  of  the  two  being  ^< 
Fig.  59. 

Another  open  cut,  about  13  feet  deep,  has  been  put  in  at  i 
on  the  slope  of  the  hill  overlooking  McCarthy's  Creek,  < 
about  200  feet  to  the  north-west  of  the  main  shaft.  This  oj 
shows  the  following  section  : — 

Fio.  60. 


SECTION  IN  open  cut  on  cassiteritc  lease   M.t. 

WODQINA,  PILBARA    QOLOPIKLD 


The  pegmatite  dyke  which  forms  the  upper  portion  of  tb 
cut  is  about  7  feet  thick,  where  exposed.  It  rests  upon  c 
rock  of  the  usual  type,  the  junction  between  the  two  being  p 
a  line  of  fault.  The  foot  wall  of  the  vein  contains  a  little  1 
tourmaline.  In  the  deepest  portion  of  the  open  cut  there 
irregular  mass  of  mica,  tourmaline,  and  tin,  about  4  feel 
on  its  upper  surface.  It  had  not,  however,  been  followed 
depth,  so  its  behaviour  underground  could  not  be  ascertaine 
The  only  other  work  of  any  importance  done  upon  the  1 
that  near  the  south-west  angle,  not  far  from  the  junction 
greenstones. 

At  this  point,  the  position  of  which  is  indicated  up 
geological  sketch  map,  is  a  vertical  shaft.  No.  2,  which  ha< 
carried  down  to  a  depth  of  about  22  feet.  A  granitic  (c 
matitic)  rock  was  met  with  at  16  feet  from  the  surface,  and 
date  of  my  visit  it  occupied  the  whole  depth  of  the  shaft.  1 
had  been  put  in  at  16  feet  for  a  distance  of  15  or  16  fe< 
general  direction  of  north  45  degrees  east.  About  30  feet 
ward  from  the  mouth  of  the  shaft  is  the  outcrop  of  one  of  th< 
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on  the  north  side  of  the  creek  a 
ily  alluded  to. 

^n  the  ground  pegged  out  as  a 

lary  of  M.Ls.  91  and  84,  a  little 

has    been   done  upon   a   ▼< 

pegmatite  which  outcrops  nei 

summit    of    the    hill,     upoi 

northern    slopes    of     which 

of  the   tributaries  of  McOa 

Creek   takes  it  rise.     The 

Ik*     flows  generally  north-east  an 

•     into  the  main  watercourse  a 

distance  west  of  the  tantalit 

<     The  upper  portion  of  this 

2     which  flows  in  a  constricted 

^     bound  channel,  has  been  m 

less  extensively  worked,  but 

i     appears  to   be   no  record  < 

I     actual  quantity  of  detrital  t 

^     tained  from  it. 

i  At  a  point  (X)  upon  the 

-*     a  tunnel  47  feet  in  length  ha 

*  driven  into  the  face  of  it 
I  upon  a  well-defined  lode  i 
t  lying  at  a  high  angle  to  the 
S  The  footwall  of  the  lode  is 
5  of  faulty  marked  by  nui 
S  slickensided  faces,  which  un( 
P     to   the  north.      The  lode  ii 

micaceous  and  in  places  ka< 
■(  the  highly  micaceous  p( 
i  [6465]  contain  tin  of  the 
f  type.  The  exact  thickness 
^  lode  does  not  appear  to  hav 
^  ascertained;  it  is  at  least 
I  thick.  The  lode  can  be  fo 
u     south-westward  to  the  bounc 

*  the  Cassiterite  Lease,  I 
which  there  appears  to  be  i 
of  it ;  it  is  possible,  howeve: 
the  vein  may  be  coterminou 
one  of  those  which  form  th( 
system  of  the  Cassiterite 
The  tin  obtained  from  the 

1  from  the  disintegration  of  thi 

ORMBRLT    J.    C.   WiLLI/LMS'  OB    '. 

C.  Williams,  has  been  worked 
he  Cassiterite  Lease;  the  posii 
nd  not  having  been  surveyed,  ( 
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icated  upon  the  geological  sk 
Its  pofiition  may  be  approxim; 
ch  is  situated  at  a  point  on 
rite  Lease,  distant  about  500 
in  cut,  45  feet  in  length,  has  I 
'  the  dyke,  which  is  about  40 
consists  of  a  rock  [6467]  m 
lised,  grey,  felspar  orthoclas 
nons  of  a  fine-grained  whil 
lation,  to  be  albite.  Good,  c< 
wall  of  the  dyke,  and  was  sho 
upon  authority,  which  may  be 
tons  of  tin  ore  had  been  ra: 
'as  being  sunk  on  the  souther 
my  visit  it  had  been  carriec 
id  very  good  prospects  of  tin  t 
s  mouth.  So  far  as  could  be  j 
[>ection,  the  northern  wall  of 
ith  at  an  angle  of  about  50  dej 
i  to  be  going  down  almost  v 
hich  passes  into  the  Cassiteri 
n  the  top  of  the  hill. 
fBRAL.--Several  other  claims 
residual  tin,  but  they  merit  n 
addition  to  the  leases,  <&c., 
'  portion  of  the  tin  so  far 
[m  has  been  derived  from  the 
uantity  derived  from  this  i 
Blow  : — 


TabU  of  the  Tin  Yield  of  Sum 

Year. 

Tl 

[)5 

THE  STANNU] 

(With  a  Oeclogieal  Sketch 

^roup  of  three  tin  leases  is 
■om  Wodgina  proper,  in  the  h< 
le  latter  locality.  Upon  thesi 
bitic  dykes,  which  have  bee 
ing  to  the  official  figures  hai 
r20  tons  of  tin  of  an  estimate 
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survey  of  the  more  immediate  vi 

and  the  results  of  which  are  shown 
is  map  are  shown  in  their  relative 
igical  features  the  country  differs  ii 

the  main  mining  centre  of  Wodg 
des  of  the  main  range,  and  sends 
litic  and  pegmatitic  veins  which  evei 
9  tin  ore. 

\,y  of  the  Stannum,  and  occupying  a  ] 
s  a  very  large  area  of  intrusive  po 
I]  which  is  of  later  date  than  the  gre 

and  older  than  the  granite  and  pe( 
ionship  of  the  two  series  is  shown  on 
},  Plate  XX. 

ain  mass  of  the  porphyry,  which  < 
M.,L,  77,  and  forms  the  junction  of  tl 
siring  quartzites,  three  dykes  emai 
I  map.  There  are,  however,  several 
*ea  mapped. 

rphyry  varies  very  much  in  its  genei 
it  portions  of  its  mass.  One  variet 
grained,  flinty-looking  rock,  whicl 
een  to  consist  of  plagioclastic  fels] 
rbid  mealy  aspect,  a  little  dichroic 
nosaic. 

kKNUM. — The  Stannum  Lease,  whic 
cene  of  the  first  discovery  of  tin  in 
s  drained  by  two  important  creeks, 
ich   is   shown   upon   the  geological 

lease  is  made  up  of  apparently  bedd 
sected  by  a  mass  of  porphyry,  which  ; 
to  the  same  set  of  stresses  and  £ 
istone  which  it  pierces.  These  rocks 
tent  dyke  of  pegmatitic  granite  wh 
of  the  lease,  after  crossing  the  south 
t  extends  southwards  for  about  500 
3  of  the  area  mapped.  So  far  as  thii 
een  traced,  it  has  a  length  of  at  leas 
itre  of  the  property  two  branches 
distances  to  the  east.  The  northeri 
1  down  on  the  dip  for  a  distance  of  f 
of  35  degrees  ;  the  dyke  averages  al 
lis  vein  sweeps  round  the  face  of  the  1 
m  the  main  shaft,  in  which  it  is  st 
at  about  18  feet  from  the  surface 
ccessible  at  the  date  of  my  visit, 
most  branch  vein  has  been  opened 

dip,  which  at  this  point  is  about  2 
in  is  about  12  inches  in  thickness  am 
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rounds  for  the  belief  that  the  district  bids  fair  to  rise  to 
inoe,  and  that  it  will  continue  to  be  both  a  tin  and  a 
«  producer.  As  the  tin  in  the  deposits  of  the  nature  of 
)ccurriDg  at  Wodgina  apparently  owes  its  origin  to  a 
ion  during  the  cooling  of  molten  igneous  rocks,  it  is  likely 
ist  to  considerable  depths  provided  the  continuity  of  the 
8  is  not  interfered  with  by  faults  of  later  date. 
I  development  of  tin  lodes,  however,  is  a  much  more  lengthy 
than  the  exploitation  of  residual  and  stream  tin  deposits, 
course  cannot  be  carried  out  without  capital  judiciously 
ed  in  providing  the  necessary  equipment  and  in  exploration 

I  scarcity  of  fuel  and  water,  however,  is  an  important  factor 
should  the  deposits  on  further  exploration  prove  of  corn- 
importance,  unless  successfully  overcome,  will  act  as  a 
nt  to  profitable  mining. 

Synoptical  Table  of  the  Tin  Yield  of  Wodgina 
and  Stannum. 


Name  of  District. 


Wodgina  . 
StaDnuDi  . 
Sundry  Claims  . 

Total 


Tin  Ore 
Baited. 


Tons. 
12-35 
5  00 
12-50 

31-45 


Value  thereof. 


£ 
1.007 

300 
1,030 

2  462 


u-e  seem  very  good  reasons  for  believing  that  the  tin  yield 
ed  by  these  figures  is  considerably  under  the  truth,  for  the 
yers  apparently  only  commenced  reporting  their  purchases 
Government  towards  the  close  of  1905. 

IE  TANTALITB  LODES.    (Wodgina.    Plate  XIX.) 

L.  86,  H.M.,  and  M.L.  87,  Anchorite. — A  very  important 
i  of  the  Wodgina  Field  is  what  is  known  as  the  Tantalite 
iie  position  of  which  is  shown  on  the  geological  sketch  map 
field.  The  '*  lode  "  traverses  the  whole  length  of  two  of  the 
applied  for,  viz.,  H.M.,  M.L.  86,  and  Anchorite,  M.L.  87. 
I  he  most  southerly  of  the  two  not  very  much  work  has  been 
)perations  having  been  confined  to  dryblowing  the  surface 
liie  outcrop  and  in  the  vicinity  of  the  pegmatite  vein. 
e  pegmatite  vein  (the  'Mode'')  first  makes  its  appearance 
i  the  boundary  of  the  Anchorite  ground,  to  the  south  of 
thy's  Creek,  and  after  traversing  the  whole  extent  of  the 
roperties,  extends  northwards  far  beyond  the  limits  of  the 
ical  map.    The  vein  had  been  opened  up  in  the  H.M.  ground, 
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I  of  45  feet,  but  only  to  a  depth  o 

of  the  open  cut  its  width  is  41  feet, 

dwindled  to  34  feet,  whilst  near  the  no 

nent  had  been  made  with  the  sinkic 

shaft  in  the  open  cut  on  M.L.  I 

operations  had  not  been  carrie< 

ciently  far  to  enable  either  the 

thickness  of  the  vein  or  the  am< 

j   i    its  underlie  being  obtained;   a£ 

I  8    proceeds,  however,  definite  infor 

•  E    upon  these  material  points  shou! 

^  2    be  available. 

I  2  The  section.  Fig.  63,  which  hi 

I  g    drawn  to  scale,  indicates  the  rela 
8    the  tantalite  lode  to  the  surro 
\  it   rocks. 

\    I  A  considerable  amount  of  di 

L  «t  ing  was  being  carried  out  up 
^  slope  of  the  hill  adjoining  and 
I  .  west  of  the  lode  over  the  areas  si 
\  *  by  stippling  on  the  geological 
^  i  Several  tons  of  tantalite,  som< 
S  g  being  very  coarse  (pieces  as  m 
f  1  37  lbs.  being  not  uncommon),  ha^ 
I  0  obtained  in  this  manner,  and  it 
c  I  mated  that  about  71  tons  of  the  i 
I  I  have  been  taken  from  the  surface 
•  leases.  This  detrital  tantalite 
I  I  from  the  disintegration  of  tl 
u  I  shoot  occurring  in  the  vein  adjoi 
i  The    dyke,    which    traverse 

(   z    greenstones  which  make  such 
I  §    spicuous  feature  in  the  geology 
~   S    portion  of  the  Wodgina  Field, 
I  I    varying  in  its  character  in   di 
^    i    portions  along  its  outcrop,  is 
.     !    much  the  same  throughout.    It  < 
I    j    essentially  of  quartz,  felspar,  i 
g  J    parts  mica ;  in  addition  to  which 
tains  tantalite   in  pieces  of  al 
the   largest  of    which   weighed 
5  hundredweights. 

Some  portions  of  the  dyke,  b 
y  of  felspar  [6458]  ;  at  others,  quar 
El  mica  [6457J;  whilst  in  other  plac< 
quartz.  In  some  places  there  seems 
n  ordinary  pegmatitic  granite  to  pure 
Bt  of  the  main  tantalite  lode  is  anotfa 
Lg  tantalite;  dry  blowers  have  been  i 
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richness  of  the  lode.     On  McBeth's  alluvial  reward  claim  i 
for)  tantalite  can  be  easily  seen  in  the  guUy  that  trave] 
claim.  .  .  .  Several  tin  lodes  have  been  pegged  out  in  this 
but  little  if  any  work  has  been  done  on  them." 

The  '<  felspar  formation  "  which  the  Inspector  describes 
out  doubt  one  of  the  pegmatitic  dykes  which  occur  in  sue 
force  at  Wodgina. 

No  opportunity  presented  itself  of  visiting  this  find,  bu 
way  to  Perth  I  was  shown  at  Lalla  Rookh,  by  Mr.  Wm. 
one  of  the  owners  of  the  find,  a  large  quantity  of  dressed  ts 
a  sample  of  which  was  assayed  in  the  Survey  Laborat< 
yielded : — 

Metallic  tin        .  .        .         15*62  per  cent. 

Tantalum  pentoxide,  Ta,Oe  42*39        ,. 

Niobium  pentozide,  NbaOs  21*09        „ 

In  this  sample  much  of  the  tantalite  occurred  in  the  form 
defined  crystals. 

The  occurrence  of  tantalum  ores  has  been  known  in  tb 
for  a  number  of  years,  full  particulars  of  which  have  been  a 
in  several  of  the  Bulletins  of  the  Survey. 

Tantalum  was  recorded  as  occurring  in  this  State  at 
bushes,  viz.,  Stibiotantalite  (tantalate  of  antimony)  in  189 
1900,  Tantalite  (tantalate  of  iron)  was  detected  in  the 
Laboratory,  in  some  of  the  alluvial  wash  from  the  Greei 
Tinfield;  Mangano tantalite  (tantalate  of  manganese)  in  ] 
material  sent  in  from  Wodgina;  and  in  1905,  Manganoco! 
(niobiate  and  tantalate  of  manganese)  and  Calciotantalite  (tt 
of  iron  and  lime)  from  Wodgina  and  Mount  York  (Ohingan 

An  analysis  of  a  sample  of  manganotantalite  [6459]  fro 
M.L.  86  has  been  made  in  the  Survey  Laboratory  by  M 
Simpson  : — 

Ta^Os «8*65 

NbaOa 1511 

TiO, *40 

SnOa -48 

WO3 Trace 

H«0  (combined) '07 

FeO 1*63 

MnO 1415 

NiO Trace 

CaO Trace 

MgO -15 

(Ce.YjaOs NU 

100*64 

Specific  Gravity    .        .    7*03 


I  J.  J.  East.  On  Stibiotantalite,  a  new  mineral  from  the  Stanniftrmiis  Gravel 
buahet,  Bunbunr,  Western  Australia.  Trans.  Aust  Inst  Mining  BuglBeers,  100 
pp.  13d-142. 
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9  tantalite  of  Wodgiaa,  as  may  be  seen  by  a  reference  to  the 
3  analyses,  contains  a  fairly  large  percentage  of  the  compara- 
useless  niobium  oxide.  The  recently  announced  discovery  ^ 
perfection  of  a  method  for  the  separation  of  the  tantalum 
and  niobium  oxide  is  of  importance,  as  it  may  eventually 
commercial  value  to  those  tantalite  deposits  which,  owing 
I  high  percentage  of  niobium,   are  at   present   practically 

kving  due  regard  to  the  uses  to  which  recent  scientific  research 
oved  the  metal  can  be  put,  provided  the  tantalum-bearing 
eils  can  be  obtained  in  sufficient  quantities,  the  find  at 
ina  is  of  considerable  importance,  and  should  be  the  means 
louraging  prospecting  in  other  districts  in  which  identical 
:ical  conditions  prevail. 

e  following  account  of  tantalum,  its  detection  and  uses,  has 
Irawn  up  by  the  Mineralogist  and  Assayer,  Mr.  Simpson  : — 

TANTALUM 

Its  Dbtkction  and  Uses. 

italum,  and  its  so  far  valueless  twin  brother  Niobiam,  which  always 
panies  it  in  nature,  were  discovered  as  long  ago  as  1801.  It  was  not, 
^r,  till  the  year  1904  that  tantalum  was  prepared  in  a  state  of  great 
and  its  intrinsic  qualities  determined.  Tantalum  is  prepared  by 
I  a  strong  current  of  electricity  through  a  rod  of  the  pure  oxide  in  a 
lally  maintained  vacuum,  and  also  in  an  equally  pure  state  by  fusing 
um  tantalum  fluoride  with  metallic  potassium  in  an  evacuated  electric 
e. 

18  prepared,  tantalum  is  a  hard  grey  metal,  considerably  heavier  than 
but  lighter  than  gold.  It  is  very  ductile,  and  can  be  drawn  out  into 
innest  wire.  At  the  same  time,  when  hammered  it  becomes  harder 
le  hardest  steel,  and  has  therefore  been  suggested  as  a  substitute  for 
imond  in  drilling.  In  a  vacuum  its  melting  point  is  found  to  be  higher 
hat  of  platinum,  but  when  heated  in  air  it  becomes  oxidised — super- 
only  at  a  red  heat,  completely  at  a  white  heat.  It  is  unaffected  by  all 
A  acids  except  hydrofluoric. 

present  use  is  confined  to  providing  filaments  for  incandescent  electric 
For  this  purpose  it  is  found  to  be  extremely  well  suited,  having  a 
ife  and  using  only  about  half  the  usual  amount  of  current  for  the 
»ndle  power.  The  demand  for  these  lamps  is  already  so  large  that 
tentees,  Messrs.  Siemens  &  Halske,  are  unable,  with  an  output  of  6000 
f ,  to  satisfy  the  demand.  One  kilogramme  (a  little  over  two  pounds 
apois)  of  tantalum  is  sufficient  for  the  production  of  45,000  lamps.  Its 
irith  iron  are  found  to  combine  great  hardness  and  durability  with  ease 
king,  and  it  is  probable  that  they  will  be  put  to  some  use  in  the  near 

»ing  now  to  the  question  of  the  natural  supplies  of  the  metal,  it  may 
ed  at  the  outset  that  tantalum  does  not  occur  in  the  metallic  state  in 
,  but  only  in  a  few  rare  and  complex  compounds  of  the  oxides  of 
im  and  niobium  with  the  oxides  of  other  metals.  The  most  important 
>e  are: — 

italiU  (tantalite  and  niobate  of  iron  and  manganese). — This  is  the 
>ne8t  and   most  important  ore  and  comprises  several  varieties,  dis-. 


I  The  Mining  Journal,  London,  2Bth  October  1006. 
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tinguished  by  differenoes  in  crystalline  form,  and  in  the  relative  an 
tantalum,  niobium,  iron,  and  manganese  present.     They  are  as  follow 

Tantalite,  tantalum  pentoxide       .         .  .  43  to  85  per  cei 

Manganotantalite,  tantalum  pentoxide  .  43  to  85        ,, 

Columbite,  tantalum  pentoxide    .         .  .       1  to  42        „ 

Manganocolumbite,  tantalum  pentoxide  .       1  to  42        ,, 

Skogbolite,  tantalum  pentoxide    .         .  .  43  to  85        ,, 

Typical  tantalite  occurs  at  Greenbushes,  manganotantalite  at  ' 
(Pilbara  G.F.).  At  this  latter  locality  there  also  occurs  a  new 
characterised  by  the  presence  of  a  high  proportion  of  lime  (7*8  pe 
Specific  gravity,  5-3  lo  7'9.    Colour,  black  ;  opaque. 

Microlile  (tantalate  and  niobate  of  calcium) — Tantalum  pentoxi<] 
cent.  Specific  gravity,  5*3  to  6'  1.  Colour,  yellow  to  brown ;  trans] 
translucent. 

Stibiota^Ualile  (tantalate  and  niobate  of  antimony). — Tantalum  p< 
51  per  cent.  Occurs  at  Greenbushes.  Specific  gravity,  6*4  to  7*4. 
grey,  yellow,  or  brown  ;  translucent  or  opaque. 

rurotantalite  (tantalate  and  niobate  of  yttrium,  iron,  &c.). — 1 
pentoxide,  46  per  cent.  Specific  gravity,  5*4  to  5'9.  Colour,  yelloin 
black ;  opaque. 

Fet'gusonUe  (tantalate  and  niobate  of  yttrium,  erbium,  &c.).— 1 
pentoxide,  2  to  43  per  cent.  Specific  gravity,  4' 7  to  5*8.  Colour,  1 
black ;  opaque. 

Samarskite  (tantalate  and  niobate  of  iron,  uranium,  &c.).~l 
pentoxide,  2  to  18  per  cent.  Specific  gravity,  5*0  to  6'0.  Colour 
opaque. 

Tantalum-bearing  minerals  are  usually  found  in  granitic  countr 
in  pegmatite  veins  or  bands  in  the  rock  mass,  or  in  surface  anc 
boulders  and  pebbles  derived  from  them.  Tin  ore  is  sometimes  as 
with  them,  so  that  tin  concentrates  should  be  examined  for  their  ] 
It  was  in  this  way  that  they  were  first  detected  at  Greenbushes. 

There  is  no  simple  blowpipe  or  other  test  for  the  presence  of  U 
It  is  useful,  however,  to  remember  that  minerals  containing  notable 
of  this  metal  are  all  extremely  heavy.  A  considerable  amount  of  i 
been  devoted  by  the  author  to  the  question  of  the  detection  and 
tantalum  ores,  and  the  following  methods  have  been  evolved : — 

Detection. — The  suspected  mineral  or  black  sand  or  tin  ooncei 
ground  to  an  impalpable  powder  in  an  agate  mortar,  and  half  as 
will  go  on  a  threepenny  piece  (say  ^  gramme)  is  fused  in  a  nickel  en 
a  red  heat  with  six  times  its  weight  of  caustic  potash.  The  crucible 
and  the  melt  dissolved  out  with  hot  water  and  put  in  a  beakei 
moderate  excess  of  dilute  hydrochloric  acid,  and  boiled.  If  a  creai 
opaque  flocculent  precipitate  forms  immediately,  tantalum  or  nic 
both  are  present,  and  the  material  should  be  subjected  to  a  compU 
as  described  below.  Care  must  be  taken  not  to  confuse  with 
precipitate  of  titanium  hydrate  formed  under  somewhat  similar 
stances.  If  sufficient  acid  is  present  the  latter  will  not  form  at  a 
only  slight  excess  of  acid  is  present  it  will  form  dowly  on  warming,  { 
becoming  heavier.  It  is  finely  granular  as  compared  with  the  i 
precipitate. 

The  value  of  tantalum  ores  depends  principally  upon  the  perce 
tantalum  pentoxide  (Ta-jOs)  in  them,  but  is  lessened  in  proportio 
percentage  of  niobium  pentoxide  (NbjOs)  associated  with  it.  Rou 
is  worth  in  London  £1  per  unit,  the  market  being  very  unsettled  < 
the  demand  at  present  being  very  restricted.    Quotations  twelve  mo 


*  A  rounded  pebble  [02Stf]  weighing  18  grammes,  and  grey-black  in  colour,  Ym 
of  6-04  and  the  following  compoeition  :-Ta,0«  73*82,  Nb.O.  6*44.  8nO,  '72,  TiO 
8*42,  MnO  139,  CaO  7*78,  MgO  •e2,  Ce,0«  ni/-toUl,  09'73. 
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1905)  ranged  from  3id.  per  lb.  for  5  per  cent,  ore  op  to  IBs.  per  lb.  f( 

cent.  ore. 

!  following  determinations  have  been  made  on  ores  from  this  State  :— 

ntalite,  Greenbushes     . 
ibiotantalite,  Greenboshes 


TajOs  80-61  % 

.  NbaOs  2-50  % 

68-60  „ 

6-46  ,, 

61-13  „ 

7-66  „ 

60-67  „ 

12-68  ., 

61-96  ,. 

4-49  „ 

69-96  „ 

14-47  „ 

72-46  ,. 

6-80  .. 

73-82  „ 

6-44  „ 

64-76  ,. 

27-24  ,. 

70-34  „     . 

4-92  „ 

inganotantalite,  Wodgina 

rt  »t 

Iciotantalite,  Wodgina 
inganotantalite,  Green's  Well 
.ntalite,  near  LaJla  Rookh     . 

i  above  assays  are  mainly  those  of  bulk  samples.  Individual  fragment 
he  Wodgina  Field  are  very  variable  in  specific  gravity,  and  therefoi 
assay  value.  The  observed  range  is  from  6*60  (  =  10  per  cent.  TaaOj 
(  =  84percent.  TajOj). 

iples  of  these  ores  are  to  be  seen  in  the  Geological  Survey  Office 
»rt  Street. 

ay.  1.  Simple  rough  Method  for  Buyers. — A  close  relationship  exist 
m.  the  specific  gravity  of  tantalite  and  its  varieties  and  the  very  variabl 
tage  of  tantalum  pentoxide  contained  in  them.  In  buying,  therefor< 
tantalite  free  from  tin  ore,  &c.,  a  rough  assay  (to  be  subsequentl 
d  by  a  chemical  method)  may  be  made  as  follows: — The  specifi 
r  of  several  of  the  fragments  of  mineral  is  taken  carefully,  and  thei 
calculated,  or  the  specific  gravity  of  a  representative  portion  of  th 
iy  crashed  sample  is  taken,  and  the  percentage  of  TasOs  taken  from  th 
ing  table : — 


Specific  gravity 

6-3 

irc 
Ta,0.  % 

>n-tantaiiie.         m 
Trace 

uigauo- tantalite. 
2 

5-5 

6 

10 

5-7 

,, 

14 

19 

6-9 

t» 

22 

27 

6-1 

30 

36 

6-3 

,^ 

38 

44 

6-5 

,^ 

46 

51 

6-7 

,, 

52 

69 

6-9 

»» 

69 

66 

7-1 

»» 

65 

72 

73 

70 

78 

7-5 

»> 

75 

83 

7-7 

ft 

79 

7-9 

»» 

84 

... 

s  is  usually  correct  to  within  less  than  5  per  cent. 
;)hemical  Method. — The  method  here  described  is  not  applicable  t 
intalite,  as  it  does  not  effect  a  separation  of  Sb  from  Ta  and  Nb.    I 
)e  modified  somewhat  when  the  Ta^Os  present  is  not  greater  than  one 
>f  the  NbjOs. 

ompof/tion.— Crush  ore  through  a  90  sieve  and  mix  well.  Put  betwee 
tnd  four  grammes  of  pure  KHO  in  a  li-inch  nickel  (or  silver)  crucible 
rnd  set  over  ffauze  to  melt  whilst  ore  is  weighed  out.  Weigh  out  0- 
e  of  ore,  grinding  it  all  very  carefully  in  an  agate  mortar  in  lots  of  nc 
iian  '2  gramme  before  putting  it  on  the  weighed  watch-glass.  By  th 
eighing  is  completed  the  KHO  will  be  in  a  state  of  tranquil  f  usioi 
e  burner  and  drop  in  the  ore,  mix  well  by  quickly  rotating,  replace  oi 
cover  and  heat  for  10  minutes.  Remove  lid  and  repeat  rotation,  the 
cible  in  a  If-inch  hole  in  a  sheet  of  one-eight  inch  asbestos  so  tha 
>re  than  one-third  of  the  crucible  projects  below.     Cover  and  hes 
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len  for  half-hoar  so  that  bottom  of  cracible  is  bri( 
liable  to  creep,  bat  this  is  avoided  by  heating  over  i 
lescribed.  At  the  end  of  half-hoar  fasion  is  comply 
3d.  Remove  cover  caref ally  so  as  to  avoid  losing  anj 
I  its  under  sarface.  Set  lid  aside  apside  down  to  o 
e  well  to  one  side  when  cooling  so  that  the  greatei 
ies  on  the  side,  which  makes  subseqaent  solutioE 
leasare  out  30  cc.  5E.HC1,  and  pour  about  10  cc.  i 
ker  of  not  less  than  400  cc.  capacity.  Wash  the  lid 
sirm  water,  then  with  a  little  of  the  measured  acid,  i 
nn,"  ^  and  finally  wash  again  with  water.  Cover  crucil 
id  through  a  small  gap  on  the  side  away  from  the  i 
>-thirds  fall  with  slightly  warm  water  from  a  wash 
^hat  violent  for  a  few  seconds.  When  it  is  tranquil, 
wash  well  with  warm  water,  then  with  the  remaindei 
nb  well  with  policeman,  and  finally  wash  well  with  vi 
\  of  7*0,05  and  Nb^O^ — Add  to  the  solution,  which  she 
ore  than  80  or  90  cc,  5  to  10  •  cc  of  lOE  HCl  am 
1.  (The  original  solution  of  the  melt  is  usually  gre 
InOi,  on  acidifying  with  acid  the  colour  changes  to  r 
KMn04,  MnO„  and  hydrates  of  Ta  and  Nb  being  prec 
e.  On  boiling  both  KMn04  and  MnO,  are  attacked 
erating  Cl,,  whilst  Ta  and  Nb  hydrates  remain  ii 
Boil  the  solution  till  all  CI9  is  driven  off  and  the  pre 
own,  but  creamy  white.  Dilute  to  209  cc.  and  be 
es  to  ensure  complete  precipitation  of  the  Nb.  Filter 
pouring  supernatant  liquor  through  first  without  dif 
filtration  being  thus  hastened.  The  filtrate  should  ' 
it  probably  contains  Nb,  which  must  be  precipit 
and  boiling.  Wash  precipitate  on  filter  wiw  boUin 
Ive  no  reaction  with  AgNOj.  Residue  consists  of  hyd 
),  with  all  Sb,  and  at  times  traces  of  Mns04  and  SnC 
kll  Sn,  Fe,  Mn,  Ca,  Mg,  Cu,  Ni,  and  Ti  as  chloride 
e  are  almost  completely  dried  in  a  water  oven,  folded 
d  and  weighed  porcelain  crucible,  and  heated  up  gi 
t  otherwise.  When  nearly  red  remove  lid  and  heat  t 
carbon  is  burnt  off,  then  ignite  a  further  15  minutes, 
weigh  as  TajOs  +  NbgOs. 

f  Tafix,  and,  Nb^O^^^kW  Ta  and  Nb  must  first  be  c 
^drates,  either  by  fusing  a  fresh  portion  of  ore  as  bi 
weighed  oxides  in  the  same  way  as  an  ore.  In  the  lat 
>  must  be  cooled  until  solid  before  addition  of  the 
lay  occur, 
ent  to  use  for  the  separation  four  platinum  dishes,  o 

shed  hydrates  are  washed  almost  completely  off  tl 
im  dish.  The  filter  is  then  folded  into  four  inside  < 
(^V)  platinum  dish,  covered  with  hot  water  and  a  fe 
nd  the  solution  warmed  on  a  sand  bath  for  a  few  i 
iution  into  the  dish  containing  the  Ta  and  Nb,  re] 
inally  wash  the  filter  at  lea»t  four  times  by  decantatj 
solution  of  Ta  and  Nb  on  sand  bath  to  beat,  and  if 
lot  complete  in  a  few  minutes  add  one  or  two  dro 
irefully  any  great  excess.  Weigh,  roughly,  0*7  gran 
f  moist),  dissolve  in  hot  water,  and  after  heatii 
to  boiling,  add  the  KF  slowly,  with  stirring,  to  the 
Evaporate  to  10  cc.  Wash  down  sides  of  basin  wit 
ter  and  set  on  one  side  to  cool  slowly  down  to  15**  C. 

-a  glaas  rod  with  a  small  cap  of  rubber  tubf ng. 

antttjr  is  used  when  much  Ti  is  present.     5  cc  is  sofllcfeot  wfa 

present. 


Digitized 


by  Google 


THE  PILBARA  GOLDFIELD  281 

^hly  cool,  decant  clear  solation  containing  all  Nb  and  part  of  Ta 
1  a  7  cm.  filter  into  a  small  (2}"')  platinum  dish.  Wash  residual 
mass  of  spicalar  crjstals  of  K2TaF7  with  four  small  lots  of  cold 
ater,  adding  washings  to  main  solution.  Evaporate  over  water  bath 
it  5  c.c,  cool  slowly  as  before.  Decant  or  filter  off  solution  through  a 
7  cm.)  filter,  supported  on  a  well- waxed  glass  funnel,  into  a  2"  dish, 
rith  four  small  lots  of  cold  ( 1 5**)  water  and  examine  residue  for  flat 
of  KjNbOFft.  If  present,  they  must  be  removed  by  further  washing, 
ate  solution  to  dryness  at  100^,  cool,  add  one  drop  HF  and  dissolve  O'l 
f  KF  in  1  C.C.  of  water.  Then  run  into  dish  from  a  burette  from  I  to  5  c.c. 
e  (usually  3  c.c.)  water  according  to  proportion  of  Nb  expected  to  be 
;,  Tiz.,  about  I  c.c.  for  every  7  per  cent.  NbjOs.  Heat  mpidly  for  a 
»nds  to  dissolve  all  residue,  add  the  solution  of  KF,  and  make  note 
:  of  total  solution,  and  set  on  one  side  to  cool  for  one  hour  at  15**  C.  or 
)Out#.^  Filter  solution  into  a  small  platinum  dish  and  wash  residue 
r  four  times  with  a  few  drops  of  water  at  15**  or  less,  making  a  note 
approximate  bulk  of  the  washings.  Add  to  solution  8  ccI  lOE 
and  evaporate  to  fuming  on  a  sand  bath.  Keep  strongly  fuming  for 
\  2  J  minutes  in  order  to  remove  last  traces  of  fluorine.  See  that  no 
3ked  fluorides  remain  on  the  side  of  dish  out  of  reach  of  the  sulphuric 
Cool  and  pour  into  150  cc.  water  contained  in  a  300  or  400  c.c.  beaker, 
out  dish  well  with  chilled  water  and  a  policeman.  Boil  solution  for 
utes  to  precipitate  all  Nb  and  Ta  associated  with  it,  filter,  wash  well 
jiling  water  and  dry.  Ignite  until  all  filter  is  burnt,  cover,  add  1*0  gm. 
mmonium  carbonate,  cover  and  reignite  till  constant  in  weight.  Weigh 
idne  which  contains  all  the  NbgOs  and  part  of  the  Ta^Os.  The  latter 
red  for  on  the  following  basis,  viz.,  '00365  gm.  Ta^s  for  every  1  cc.  of 
ntion  in  which  the  final  crystallisation  took  place,  and  *0C091  Tb^Oi 
Tj  I  C.C.  of  wash  water  used  in  the  final  filtration. 
erminaium  of  Tin, — Warm  the  main  solution  containing  the  chlorides 
Fe,  &Cm  and  pass  Hfi  to  saturation.  Filter  off  the  SnS  and  wash  well 
[^S  water.    Convert  into  SnO-j  as  usual,  and  weigh  after  ignition. 

R.~Ooogleirong  Tinfield 

le  Ckx)glegoDg  Tinfield  is  situated  on  one  of  the  tributaries 
i  Shaw  River,  a  little  to  the  west  of  the  White  Quartz  Hill 
I  upon  the  geological  sketch  map  of  the  Pilbara  Qoldfield, 
forms  the  frontispiece  of  this  report.  The  field  is  claimed  to 
been  discovered  in  August  1900,  and  since  that  date  it  has 
p  to  1906)  returned  760*35  tons  of  tin  ore,  valued  at  £52,179. 

General  Geological  Features. 

i  is  the  case  at  Mooljella,^  the  Cooglegong  Tinfield  presents 
*ked  uniformity  in  its  geology,  the  whole  area  consisting  oi 
)e,  which  in  some  places  is  gneissose  in  structure.  The  granite 
I  a  wide  expanse  of  country ;  it  extends  over  an  area  of  some 
'eds  of  square  miles,  and,  as  may  be  seen  by  an  inspection  of 
dological  sketch  map  of  the  Pilbara  Goldfield  (Frontispiece), 
ears  to  form  part  of  the  large  mass  which  extends,  with  more 
3  interruption,  from  Corunna  Downs  to  the  Yule  River.  This 
mbraces  the  country  which  took  in  the  old  Bhaw  River  Tin- 

B.— Note  more  than  2*  above  or  below  15*  C.    1  e.c.  solution  acidified  with  H  Fholda 
km  at  15*  D0966  nM.  Ta.O.  as  K,TaF,  or  DSOBOgms.    Nb,Os  as  K^NbOF.  (on  '5  gm. 
nzx  Ta,0.  ancr7-3%  Nb.OA 
iL  Sanr.  Balletfn  15.    Path :  By  Authority,  1904,  pp.  102  et  aeq. 
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y  so  far  as  may  be  gathered  from  the  official  figtu 
isible  for  145*34  tons  of  tin,  valued  at  £151,219. 

four  days  were  spent  in  the  locality,  there  wi 
tunity  of  doing  more  than  making  a  very  < 
)f  the  more  salient  features  of  the  district  as  a 
Q  margin  of  the  granite  is  in  close  proximity 
tz  HiU,  which  forms  the  culminating  point  of 
lartz  reef,  which  has  an  average  strike  of  173  ( 
ne  of  the  most  conspicuous  features  in  the  lam 
lany  miles  in  nearly  every  direction, 
nite  is  principally  composed  of  quartz,  felspa 
resents  a  great  uniformity  in  its  composition  ovc 
is  the  case  elsewhere  in  the  district,  the  granite  h 
ertain  localities  by  veins  of  pegmatite,  whicl 
een  the  original  source  from  which  the  strea 
has  been  derived.  All  the  tin  hitherto  obtainei 
has  been  derived  from  the  alluvial  deposits  whic 
[  in  the  existing  valleys.  So  far  as  has  at  presei 
ese  alluvial  deposits  do  not  attain  any  very  great 
gh  their  width  must  in  many  cases  be  very  greal 
of  these  alluvial  deposits  have  as  yet  been  geolo 
t  very  much  can  be  said  as  to  their  extent,  i 

very  good  scientific  grounds  for  the  belie! 
ind  judicious  prospecting  will  result  in  the  difl 
osits  quite  as  rich  as  any  of  those  yet  opened  up 
,  in  addition  to  the  alluvial  deposits,  a  fairly 
residual  tin,  i.e.  ore  derived  from  the  wear  an 
)  tin-bearing  pegmatite  granites  which  traverse  c 
;he  granite  massif. 

able  interest  attaches  to  the  district  on  account 
I  the  mineral  gadolinite,  a  silicate  of  yttrium,  lanth 
id  iron,  associated  with  the  stream  tin.  The  occu 
\  in  granite  from  Cooglegong  Creek  was  noticed 
ort  of  the  Geological  Survey  for  the  year  1900 
027,  6495]  of  it  are  now  in  the  collection  of  the  d 
presence  of  numerous  pegmatitic  granite  dykes  thi 
rict,  and  the  known  occurrence  of  tantalum-b 
)ne  at  Wodgina  (p.  273  et  seq,)  suggests  the  poss 
Lg  the  matrix  of  the  gadolinite.  In  other  parts 
-arer  minerals,  Thorianite,  Yttrialite,  Fergus 
.,  have  been  found  occurring  in  similar  peg] 
bere  is  but  little  doubt  that  careful  search  throv 
ITest  district  would  result  in  the  discovery  of 

earths  of  which  at  the  present  there  appears 
ie  demand. 

he  course  of  the  field  work  search  was  made  f< 
h  gadolinite  is  stated  to  have  occurred,  but  w 
Q  very  pronounced  vein,  3  or  4  feet  in  thicknes 
I  little  prospecting  work  had  been  done,  was  foi 

Prog.  Rep.  GeoL  Sarv.,  lOOa    Perth :  By  Authority,  1901,  p.  82. 
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krge  quantities  of  garnets,  Ix 

laljsis  yet  made  of  this  ga 
;,  of  Sydney,  and  is  as  follow 

SiO, 

rotoxide,  FeO . 

Lam  Oxide,  BeO 

1  Sesqaioxide,  CejOs 

uiam  Sesqaioxide,  La:|03 

iam  Sesquioxide,  DujOs . 

m  Sesqaioxide,  Y^Os 

sia,  MgO 

m  Loss,  Ue,H,N,C02 


Specific  Gravity 
*le  sTioiaing  the  Tin  Yield  of  C 


Year. 

Tin  Ore  Bail 

Tons. 

66-06 
174-43 

91-80 
173-59 
114-34 
14113 

Total 

760-36 

g  table  shows  the  yield  of  \ 
gathered  from  official  figures 


^le  shomng  the  Tin  Yield  of  C 

Year. 

Tin  Ore  Rais 

Tons. 

» 66-46 

M9-00 

NU 

NU 

NU 

NU 

NU 

4-00 

7-35 

19-00 

14-02 

80-57 

17-65 

loUl 

• 

218-04 

i  Mines  Departmeut  records  show  only 
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SUMMARY 

private  enterprise  t 
Ibara  Goldfield  seei 
as  might  be  afforde( 
salient  geological  ft 
[uestions. 

I  in  the  district,  visil 
,tion  as  the  circumi 
centres  where  minii 
pee  reports  ^  may,  the 
empt  at  a  systemal 
broader  geological  I 
ley  have  any  bearin, 

>f  the  reports  is  the 
,  the  manuscript  re] 
1  under  contributioi 
thus  gained  is  grap 
:etch  map,  which  for 

re  continuous  sectioi 
the  goldfields  of  th 

)y    thus    reveal    get 

id  in  the  more  so 
to   throw   light   oi 

Bology  of  other  fields 

LOGY 

*d  arranged  in  the  1 
Idfield  :— 

the  River  Beds, 
osits. 
[iimestones,  kc, 

grits,  conglomerates  i 
IS,  (Odd  bearing  in  plan 
and  fine  conglomerate! 
pUeet.) 

\  sedimentary  rocks,  qv 
ites,    gpreenstone    schi£ 
s.     {OM  bearing,) 
intalite  bearing  and    a\ 


oticed,  up  to  the  prei 

S,  20,  and  23. 
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led  in  it.  The  conglomen 
lers  of  laminated  quartz  ( 
picuous  features  in  the 

net  with  anywhere  in  the 
e  of  the  Mosquito  Creek 
leld  have  shown  that  thes 
eneath  the  Nullagine  beds 
t  the  Mosquito  Creek  Sen 
namical  alteration,  a  consj 
I  the  deposition  of  the  tw( 
economic  importance  by  n 
*ices  of  the  numerous  aai 
,  portion  of  the  district,  ai 
orked. 

neighbourhood  of  Warr 
ks,  which  occupy  a  large 
I  belt  from  Marble  Bar  to 
Ksks  can  be  separated  in 
fferentiated  from  each  oth 

-  highly  siliceous  beds  dip 
ind  trending  generally  nor 
!h  there  are  very  good  rea 
[gin,  consist  of  fine-grainec 
,  which  still  retain  traces  < 
rtz  schists,  together  with 
h  seem  to  have  lost  all  t 
are  in  intimate  associatic 
which  may  eventually  pi 
beared  felsites.  The  basi^ 
i  vary  very  mxich  in  the  \i 
it  feature  in  this  series 
series  of  unfoliated  rocks 
Qticular  belts  of,  in  certaii 
n  one  or  two  loc^Jities  are 
o(  some  of  which  are  unc 
lensions),  occurring  in  sue! 
ily  have  been  ci*ushed  do^ 
vary  very  much  in  grain ;  i 
e  and  its  numerous  alt 
;  minerals  being  largely  n 

traversed  by  bands  of  Ian 

in   close  proximity  to, 
if erous  quartz  reefs, 
ionsiderable  economic  imp( 
carry  all  the  auriferous  i 
I,  and  Yandicoogina. 
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lANiTE  AND  Gneiss. — The  Granite  and  gneiss,  which  occupies 
ui  extensive  area  of  country  throughout  the  field,  is  almost 
Inhere  seen  to  be  intrusive  into  the  oldest  rocks  of  the  district, 
ted  as  the  Warrawoona  Beds.  In  no  case  has  the  granite 
loticed  rising  to  the  level  of,  and  piercing  the  newer  rocks  of 
ullagine  Series,  hence  its  geological  age  can  only  be  defined 
1  certain  limits.  The  granite  is  of  importance  in  that  it 
B  all  the  tin  and  tantalite  veins  of  the  district,  the  parent 
>  of  the  detrital  tin  of  Moolyella,  Old  Shaw,  Cooglegong,  and 
ina.  The  rich  quartz  reefs  of  Boodalyerri,  and  some  in  the 
bourhood  of  Tandicoogina,  occur  in  these  rocks. 
>LEBiTB,  Diabase,  and  Gabbro  Dtkes. — A  series  of  green- 
dykes  have  invaded  all  the  other  strata  below  the  Oakover 
in  the  form  of  dykes,  which  run  in  long  and  approximately 
el  lines,  and  in  many  cases  form  very  conspicuous  features  in 
Qdscape,  owing  principally  to  their  black  weathered  summits, 
stand  out  in  bold  relief. 

le  dykes,  which  are  all  basic  compounds,  belong  to  two 
mt  perioda  The  newer  basic  dykes  have  a  general  north-east 
outh-west  strike,  and  are  often  continuous  for  many  miles, 
my  portions  of  the  Goldfield  the  regular  continuity  of  the 
n  of  dykes  has  been  interrupted  by  faults,  though  no  cases 
under  observation  in  which  the  horizontal  shifting  appeared 
very  great.  No  very  satisfactory  evidence  as  to  the  age  of 
newei*  dykes  has  been  obtained,  though  the  Nullagine  Series 
vicinity  of  the  township  of  that  name  is  pierced  by  them, 
f  indicating  that  their  age  is  post-Nullagine. 
le  older  series  of  dykes  have  a  general  trend  which  is  approxi- 
y  at  right  angles  to  that  of  the  newer  system.  Like  the  newer 
they  are  all  basic  compounds,  and  in  many  cases  they  have 
nore  or  less  crushed  and  sheared  into  schistose  greenstones. 
I  to  the  marked  features  which  many  of  the  dykes  exhibit  on 
irface,  they  have  proved  of  considerable  value  in  working  out 
lological  structure  of  the  district  in  at  least  two  of  the  mining 

ECONOMIC  GEOLOGY 

le  Pilbara  Goldfield  contains  several  gold  and   tin-bearing 

scattered  over  different  portions  of  the  district.  Economically, 

[iriferous  deposits  have  proved  up  to  the  present  to  be  the 

mportant. 

»LD. — The  geographical  position  of  the  various  gold-mining 

»  shows  a  zonal  development  of  the  auriferous  deposits. 

"om  the  result  of  the  field  obsei  vations,  it  appears  that  the 

rous  deposits  of  the  Pilbara  Goldfield  may  be  divided  into 

lin  and  distinct  groups,  viz. : — 

Lalla  Rookh ; 

North  Pole,  Taiga  Taiga,  Bamboo ; 
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ig  table  shows  the  ^ 
of  the  Pilbara  Goldfi< 

the  Gold  Yield  of  the  i 
Hlbara  Goldfield  up  to 


atre. 

Ore 
Crushed. 

( 

ti 
f 

.  Ore.        . 

Tong. 
6,6S2-50 

( 
7, 

.  Ore.        . 
.  Ore. 
.  Alluvial . 
.  Dollied   . 
.  Ore . 
.  Dollied  . 

416-00 
77916 

10,791 -26 

1, 
17- 

.  Ore. 
.  Dollied  . 
.  Ore. 
.  Dollied  . 
.  Ore. 
.  Alluvial . 
.  Dollied  . 
.  Ore.       . 
.  Dollied  . 
.  Ore. 
.  Ore.       . 
.  DoUied   . 

8,941 -SI 

^-40 

7,lM-76 

2,686-25 

508-26 
120-25 

15,: 

15,1 

5.1 

1 

.  Ore.        . 
.  Alluvial. 
.  DoUied  . 
.  Ore. 
.  Ore.       . 
.  DoUied  . 
.  Ore. 

*.  Alluvial ; 
.  DoUied  . 

13,662-40 

2.2*2 -60 
5,779-99 

88-60 

20,' 

2,: 

2, 

.  Ore.       . 
.  Dollied  . 
.  Ore.       . 
.  DoUied  . 

2,07775 
1,22*1 -00 

2,i 

1 

.  Ore!       . 
.  Alluvial. 
.  DoUied  . 
.  Ore.       . 
.  AUuvial . 
.  DoUied  . 
.  Ore.       . 
.  Ore.        . 

351-46 

"6-00 

lbi-00 
14-00 

( 

1 

•ted 

.  Ore.       . 
.    .  Alluvial . 
ire- 

^r .  Alluviiil . 
.    .  Dollied  . 

roui      .      . 

287-95 

1.' 
4, 

1, 

led.       a  Not  including  50*26 
ial  and  988-12  on.  dollied. 
ot  including  69*42  ozs.  dollie< 
>t  including  5,544*78  ou.  allu^ 
,886-71  on.  dollied. 
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GEOLOGICAL   SURVEY   OF 

^alue  of  any  reef  being  in  a  large  measure  influei 
388  and  its  quantity,  i.e.  the  thickness,  length,  and 
loots  of  gold,  wherever  possible,  observations  wei 
jO  throw  any  light  thereon.  So  far  as  may  be  judg< 
al  returns  from  the  various  properties,  it  appears  t 
gold  are  rich,  whilst  the  condition  of  the  various  w 
hat  they  are  short. 

auriferous  ores  as  a  whole  are  of  such  a  miner 
:  as  render  tliem  readily  amenable  to  battery  amalgs 
idation. 

Idition  to  the  gold  derived  from  quartz  reefs,  the 
\t  the  base  of  the  Nullagine  Series  have  in  two  loca 
e  and  Just-in-Time — been  mined,  and  the  gold,  as  S( 
ibles  below,  obtained.  It  is  noteworthy  that  the 
»  has  only  proved  auriferous  in  those  places  vf 
i  that  portion  of  the  underlying  formation  which 
IS  quartz  reefs. 

fullagine  the  auriferous  strata  occur  through  a  tl 
300  feet  of  grits,  sandstones,  and  conglomerate 
lowest  portion  of  the  series.  The  auriferous  congl< 
mentary  origin,  and  is  made  up  of  rounded  and  sub 
is  of  the  underlying  strata.  Those  portions  of  tht 
ve  proved  to  be  gold-bearing  are  those  which  are 
ited  with  the  oxides  and  sulphides  of  iron,  and  wl 
a  well-marked  fault  and  a  greenstone  dyke. 
18  have,  up  to  the  present  time,  been  confined  exe 
cidised  zone  of  the  conglomerate  and  to  very  limi 
iepths.  The  available  evidence  regarding  the  oi 
seems  to  indicate  that  it  is  a  secondary  and  not  an  < 
int  of  the  conglomenite  ;  and  owed  its  intixxluctioi 
on  of  mineral-bearing  solutions  down  the  most 
of  the  conglomerate,  this  condition  being  facilitc 
kward  inclination  of  the  bedrock,  and  possibly  acce 
y  the  folding  which  the  stiuta  have  Undergone.  Nii 
irs  have  been  at  work  for  a  number  of  years  ov 
>f  the  conglomerate  from  which  the  crushings  hai 
,  and  have  acquired  a  considerable  quantity  of  | 
le  published  figures  afford  no  clue.  In  all  pro 
of  the  **  alluvial ''  gold  from  Nullagine  may  be 
[aimed  to  have  been  derived  from  the  escarpment 
)i*ate. 

List-in-Time,  8  miles  to  the  south  of  Marble  Bar,  i 
iS  conglomerate  at  the  base  of  the  series  has  been  ^ 
respects  the  auriferous  conglomerate  resembles  1 
bands  as  developed  at  Nullagine,  and  varies  in 
[n  an  inch  up  to  5  feet  in  thickness.  Certai 
t  contain  a  sufficient  quantity  of  iron  oxides  to  giv 
bive  character  to  the  rock.  The  aurifei'ous  congh 
i-Time  is,  however,  not  of  any  very  great  horizontal 


Digitized 


by  Google 


THE   PILBARA   OOLDFIELD 

ipear  to  penetrate  to  any  considerable  depth, 
case  at  Nullagine,  the  sloping  ground  at  the 
lent  has  yielded  considerable  quantities  of  gc 
,  but,  unfortunately,  it  did  not  appear  to  have 
ep  a  separate  record  thereof.  Most  of  the 
is  way  owed  its  origin  to  the  disintegration  o 


nipj  the  Yield  of  the  Auriferous  Conglomei'ates  oj 
the  Pilbara  GoldfieUl, 


infiig  Centre. 

Ore 
CruBhed. 

Gold 
therefrom. 

Rate 
per  Ton. 

me  . 

Tons. 
5,16700 
60-00 

Ozs. 
3,21729 
47-30 

Ozs. 
•62 

•78 

Total 

6,22700 

3,264-59 

•62 

various  tables  above  give  fairly  reliable  data  ; 
I  of  the  reefs  and  conglomerates,  the  amoui 
om  Pilbara  can  only  be  roughly  approximated, 
or  which  the  district  is  famed  are  of  distinctly 
derived  from  the  disintegration  of  quartz  veins 
[•ous  zones  of  the  Pilbara  Goldfield  resembL 
\t  respects,  the  gold  belts  of  the  Murchison  an( 
elds  of  the  State.  Not  only  are  the  various  ] 
acter,  but  they  may  possibly  be  of  the  same  g 
st  there  is  also  the  same  linear  persistence  oi 
-allel  to  the  general  trend  of  the  dominant  struc 
auriferous  series. 

kin  deposits  of  the  Pilbara  Field,  which  have  yi< 
:)f  tin,  valued  at  £140,689,  are,  with  one  or 
of  debntal  origin.  The  deposits  extend  over  a 
try,  covering  some  hundreds  of  square  miles, 
rely  exploited  at  several  centres,  many  miles  ap 
known  to  occur  in  the  granite  area  of  Mooly 
bhe  low  percentage  of  cassiterite  in  the  pegmi 
\,  has  not  yet  been  worked.  The  bulk  of  the  tin 
been  obtained  from  the  alluvial  deposits  which 
lleys ;  they  have,  however,  not  been  found  to  a 
kness,  though  their  width,  in  some  places,  ex< 
addition  to  the  alluvial  deposits,  a  large  qua 
i.e.  ore  derived  from  the  decomposition  of  the 
bites,  in  gitUy  occurs,  and  has  been  responsible  f< 
f  the  yield  from  Moolyella. 
a,  which  was  discovered  in  1902,  the  tin  occu 
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eye  to  be  virtually  pure  hematite.  Some  of  these  deposits  could 
readily  be  concentrated  to  high-grade  ores.  At  present  these  are 
of  course  entirely  beyond  the  reach  of  commercial  enterprise,  but, 
under  more  favourable  conditions,  there  is  little  doubt  but  that 
some  of  them  might  be  turned  to  profitable  account  as  sources  of 
iron  ore. 

TuNGSTKN. — An  ore  of  tungsten,  scheelite  (tungstate  of  lime), 
has  been  met  with  in  the  lode  occurring  in  the  Ard  Patrick  Mine 
at  Mosquito  Creek.  Two  samples  of  this  have  been  assayed  in  the 
Survey  Laboratory,  with  the  following  results : — 

(a)  50'93  per  cent,  of  tungstic  acid  ; 

(b)  45-1  per  cent.. of  tungstic  acid  and  1  dwt.  15  grs.  of  gold 

per  ton. 

In  both  these  samples,  the  comparatively  low  percentage  is  due 
to  the  admixture  of  a  good  deal  of  quartz  with  the  scheelite.  The 
mode  of  occurrence  of  the  scheelite  in  the  Ard  Patrick  seems 
practically  identical  with  that  in  the  Eraser's  Mine,  Southern 
Cross;  Lindsay's  Mine,  Coolgardie;  and  the  Record  Mine  at 
Norseman.  Scheelite  is  marketable,  and  in  this  case  it  is  merely 
a  question  of  concentration,  provided  the  ore  occurs  in  such 
quantities  to  make  it  worth  the  expense. 

Asbestos. — Asbestos  is  known  from  the  district  in  the  vicinity 
of  Tambourah,  but  in  what  quantity  or  in  what  mode  it  occurs 
there  is  no  definite  information,  as  no  official  inspection  of  the 
locality  has  as  yet  been  found  possible.  So  far  as  may  be  judged 
from  the  specimens  [1010,  6212]  at  present  in  the  Geological 
Survey  Museum,  the  asbestos  from  Tambourah  turns  out  to  be 
fibrous  chrysotile,  identical  with  the  Canadian  mineral  which  is  so 
much  valued.  The  Tambourah  asbestos,  unlike  most  of  the 
Aui^tralian  mineral,  has  not  the  great  defect  of  a  low  tensile 
strength,  and  in  all  the  points — infusibility,  softness,  flexibility, 
fineness^  and  the  ease  with  which  the  fibres  can  be  separated — is 
weU  above  the  average. 

Lead. — The  occurrence  of  argentiferous  lead  ores  is  known 
from  the  neighbourhood  of  Tambourah,  through  specimens  which 
have  been  sent  in  to  the  office  for  assay.  No  particulars  regarding 
the  ores  are  known  to  the  Department  than  are  to  be  gathered 
from  the  results  of  the  official  assays,  which  are  as  follows : — 


DefcripUon  of  Ore. 

CenuBite,  ftc 
Galena 


Lemd 
per  Cent. 


43-3 

001 
G4-5 
08-8 


Gold. 
Oza.  per  Ton. 


•736 

Nil 

Trace 

Trace 


Silver. 
Oa.  per  Ton, 


22-69 
88-31 
68-76 
75-07 
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Desrriptive  Reguitet'  of  Specimens  from  the  Pilbara  Goldfield  (refeired  to 
in  this  portion  of  the  repini). 


r. 

658 

Name. 

Locality. 

152 

Quartzite    .... 

Wodgina 

m\ 

•.. 

Quartzite  (iron-bearing) 

Wodgina 

SSi 

687 

Conglomerate  (auriferous) 

Just-in-Time 

197  . 

688 

Conglomerate    . 

Just-in-Time 

161  1 

663 

Mica  slate  .... 

Wodgina 

163 

659 

Greenstone 

Wodgina 

South-east  angle  of  Corunna,  G.M.L.  272 

186 

679 

Greenstone 

191 

684 

Greenstone 

192 

685 

Greenstone 

Main  shaft,  Tambourah  King,  G.M.L.  252 

198 

689 

Vesicular  andesite 

Just-in-Time 

199 

690 

Andesite     .... 

Just-in-Time 

162 

664 

Hornblende  slate 

Wodgina 

185 

678 

Hornblende  schist 

Tambourah 

189 

682 

Greenstone  schist 

Government  Well,  Tambourah 

187  1 

680 

Granite       .... 

Arrastra,  Tambourah  Creek 

188 

681 

Granitic  schist   . 

West  of  G.M.L.  274,  Tambourah 

190 

683 

Granitic  schist    . 

Western  Chief  Lease,  G.M.L.  568,  Tam- 
bourah 

166 

, 

Pegmatite  .... 

Bull's  Lode  Claim,  Wodgina 

179 

672 

Pegmatite  granite 

Main  Lode,  Stannum  Mine,  M.L.  77, 
Stannum  Group.  Wodgina 

174 

669 

Porphyry    .... 

Main  Mass,  Stannum,  M.L.  77,  Wodgina 

175 

670 

Porphyry     .... 

Main  Mass,  Stannum,  M.L.  77,  Wodgina 

176 

671 

Porphyry    .... 

Dyke  in  Greenstone,  Stannum  Group, 
Wodgina 

180 

673 

Felspar  porphyry 

Dyke  in  Greenstone,  Stannum  Group, 
Wodgina 

155 

661 

Tourmaline  rock 

M.L.  89,  Wodgina 

164 

665 

Tourmaline  rock 

'  Commonwealth.  M.L.  85,  Wodgina 

164 

660 

Blue  quartz  (quartz,  lepi- 
dolite,  and  orthoclase) 

M.L.  89,  Wodgina 

456 

Tourmaline  in  quartz 

Wodgina 

457 

662 

Manganotantalitc  (lode)     . 

M.L.  86,  Wodgina 

458 

Manganotantalite  (lode)    . 

M.L.  80,  Wodgina 

470 

Manganotantalite  (lode)     . 

Eadie's  Claim.  Wodgina 

459 

Manganotantalite  (detrital) 

M.L.  86,  Wodgina 

463 

Cassiterite  (lode) 

1 

Main  Lode,  Cassiterite  Mine,  M.L.  84, 
Wodgina 

465 

Cassiterite  (lode) 

:  M.L.  94,  Wodgina 

468 

Cassiterite  (lode) 

M.L.  84,  Wodgina 

471 

Cassiterite  (lode) 

1 

Comet  Mine,  M.L.  80,  Stannum  Group, 
Wodgina 

472 

:  Cassiterite  (lode) 

Stannum  North  Mine,  M.L.  79.  Stan- 
num Group.  Wodgina 

477 

'  Cassiterite  (lode) 

Stannum  Mine,  M.L.  77,  Stannum  Group, 
Wodprina 

494 

•  Garnet         .... 

Gadolinite  Lease,  Cooglegong 

195 

... 

Gadolinite  .... 

Cooglegong 

467 

Chloropal  (var.  pingulte)    . 

Cassiterite  Mine,  M.L.  84,  Wodgina 
Tin  Lode,  Stannum  Mine,  M.L.  77,  Stan- 

478 

... 

Tonrmaline  (blue) 

1 

num  Group,  Wodgina 
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INDEX   TO   NAMES   OF   PLACES,   MINES, 
REEFS,   ETC. 


PAOI 

219,220 

11,160,286 

196,202 

19,285 

20,100,103,258,269 

230 

142,228,236 

282 

90,96 

91 

117 

2,  30,  122 

34 

107 

51,66 

7,  166 

17,22,25,126 

273,275 

166 

42,112 

7 

160 

82,  293 

293 

130 

134,  163 

213,  214,  215 

216 

66,69 

248 
114,  120,  122.'  134,135,  143,  149, 
261,  264,  266,  290,  291,  294 

Bamboo  Cbkbk  ...  7,  21,  30,  47.  48,  49,  60,  63,  67,  100,  107,  109,  110 

Bamboo  King  Lease     66 

Bamboo  Queen  Lease 48,63,66,66 

Bamboo  Spring 126 

Band  of  Hope  Lease 197 

Banket  Ikqpoeits  114 

Bannockbnm  Lease     84 

Barney's  Hill  No.  1  North  Lease       160 

Barney's  Hill  United  Lease 149,150 

Barton  Battery 96 

Barton  Lease     92,94,96,108 

Basalt      126,  130 

«97 


Abados  Station 

Acidic  rocks        

Admiral  Dewey  Reef    ... 

Agglomerates     

Albite      

Alexander  Lease 
Alexandra  Lease 

Allanite 

All  Nations  Q.C. 

All  Nations  Sonth  Q.C. 

Allnvial  deposits 

Alluvial  gold       

Alma  North  Extended  Lease 
Alma  North  Lease 

Alpha  Lease       

Alomina 

Amygdaloidal  lavas 
Anchorite  Lease 

Andalasite         

Anderson  and  party     ... 

Andesite 

Aplite      

Ard  F^itrick  Lease 

Asbestos 

Ashbarton  Biver 

Augite     

Augusta  Lease 

Augusta  No.  1  South  Lease 
Aunt  Sally  Lease 

Auraria  Lease 

Auriferous  Conglomerates 
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5,  6,  16,  17,  : 
49,  50,  57,  76 
121,  122,  123 

131,  136,  u; 

155,  156,  15fi 
253,  254,  255 


Id     

...     18,  19,99,  10 
ended  Lease 

f        


Lease 
(oath  Lease 


)n  Lease 


7,8,  J 

13, 

50, 
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19,24,39,10 

0,  II,  19,  102,  103,  134,  157,  15 
05,  214,  223,  257,  258,  201,  269 


112,  11 

59.  63i  65,  68,  94,  172,  197,  19 

'.'.[         '.'.'.         '.'.'.         '.'.'         ','.'.     2 

ease     

,  170,  176, 178,  181,  182, 186,  U 

Leaae  
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Else 
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leef 

^ase 

ease 

[o.  1  Lease  ... 


5.  6,  7,  10, 
27,  29,  31, 
100,  101,  1 
112,  125,  1 
217,  218,  2 
250,  256,  2( 


ry  Lease 

J 

1  Lease 
Je      .  . 
^nded  Reef 
jf       ... 


EASE 


Lease 
Q.C.  .. 
1 


7.1 
35. 
11' 
17( 
22J 
i 


6,  6,  U 
110,  11 
130,  i: 


5,  ] 
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Reef 

liU       

kie's  Claim 

iM.Ls 

ine       

rocks e,  16,  18,  23,  109,  117,  128, 

164,  165,  156,  218,  220,  256, 

tReef"  169,  160,  166,  is?, 

jeases 

7.A.  Corporation      238,240,1 

Lease  67, 

48,120,222,246,268,: 

iattery  

Hock  Lease 

forth  Lease 

Leef      206,  207  208, 

outh  Lease 

I  Lease  

arriet  Lease 

9,  10,  11.  12,  16,  18,  19,  21,  26,  28,  29,  31.  32,  48, 

age      

ell        

ase      

sef        168, 

ase 

me  ...      108,  219,  249,  260,  262,  286,  *290,  I 

me  Extended  Lease 

me  Lease       

T  Creek       116,133,137, 

Spring  


...    11,  27,  70,  120, 


irk  Lease 


122,  143.1 

'.'.'.  '.'.'.     1,6^32,' 

'  Lease  

K>ld  Range     6,32, 

Q.C 

k  Mine  222,: 

Lease  , 

P         

Block  Reef 

Boulder  Block  Lease  

BoalderReef  166,170,189, 

King  Blocks  No.  1  Lease 

King  Lease 

No.  1  East  Lease 

No.  1  Lease 

No.  1  West  Reef      191, 

No.  2  East  Lease     
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Report  00  the  Pilbara  and  West  Pilbara  Goldfields^ 
with  special  reference  to  the  proposed  Railway 
from  the  Coast  to  Marble  Bar. 


Office  of  the  State  Mining  Engineer, 

-     Perth,  8th  August,  1907. 

The  Secretary  for  Mines,  Perth,  W,A. 

I  have  the  hoiioui-  to  transmit  to  you  hereunder,  for  the  in- 
formation of  the  Hon.  the  Minister  for  Mines,  a  report  on  the 
proseiit  condition  of  the  Gfold  and  Mineral  fields  of  the  Pilbara 
and  West  Pilbara  Goldtields,,  with  special  reference  to  the  projected 
r:nlw'a\'  from  Port  Hedland  or  other  port  on  the  coast  to  Marble 
P.ar,  or  some  other  convenient  tenninus  in  the  central  portion  of 
tl:e  Pilbara  Goldfield. 

I  had  tlie  honour  to  accompany  the  Hon.  the  Minister  for  Mine& 
i.!i  his?  recent  journey  through  these  tields.  Leaving  Perth  on 
ApHl  2l8t,  we  arrived  at  Port  Hedland  on  27th  of  the  same  months 
N^avinjr  next  day  for  Marble  Bar,  which  was  reached  on  May  1st. 
We  then  visited  the  Moolyella,  KuUagiiie,  Mosquito  Creek,  Warra- 
wt»ona,  and  Mt.  Edgar  districts  in  the  ordei'  named,  returning  to 
>rarble  Bar  on  May  11th.  Leaving  next  day,  we  then  w^ent  by 
North  Shaw,  Cooglegong,  and  Tarabourah,  to  Wodgina,  where  over 
two  days  were  spent.'*  LejiWng  Wodgina  on  May  19th  we  went  by 
Pilbara,  Station  Peak,  and  Mallina  to  Wlwm  Creek,  myself  diverging 
T'niin  the  route  of  the  rest  of  the  party  to  visit  the  Croydon  and 
Towraimah  fields.  Two  days  were  spent  at  Whim  Creek  and  Balla 
F'laila,  and  the  party  left  for  Roebourne  on  May  25th  amving  on- 
May  26th.  The  mines  in  the  vicinity  of  Roebourne  were  visited 
iH'tween  this  date  and  the  departure  of  the  steamer  on  June  1st, 
which  brought  us  back  to  Perth  on  June  7th.  On  following  out  this 
ronte  on  the  map  it  will  be  seen  that  the  trip  was  of  the  most  flying 
character,  and  that  no  minute  examination  could  be  made  of  the 
i*«»nntry  or  of  the  mines,  still  it  was  sufficient  to  allow  a  good  grasp 
t«i  be  obtained  of  the  general  position  of  aflfairs  as  regards  the 
jiiiiiing  industry,  and  to  become  seized  of  the  most  important  points 
t«i  be  considered  in  dealing  with  the  raliway  proposition. 

The  examination  of  the  country  was  greatly  facilitated  by  the 
fact  that  if  had  already  been  minutely  gone  over  by  the  Government 
<  it*f>logist,  whose  three  reports,  in  Geological  Sar\'ey  Bulletins  Nos. 
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15,  20,  and  23,  illustrated  as  they  are  with  uiimeroiis   maps  a.: 
fig:iires,  jrive  a  very  complete  description  of  the  structure  and  mi'  - 
of  the  Pilbara  Goldfield,  and  must  form,  for  years  to  come,  the  hi'>'- 
of  every  general   description  of  this  regfion.     The  present  rvy>'f 
continually  refers  to  these  Bulletins,  and  contains  much  repetir. 
of  matter  already  published  in  them,  and  they  should  be  coustair  • 
in  the  hands  of  anyone  perusing  it,  for  reference  to  the  fuller  c*^ 
criptions  and   the  maps  and   tabulated     statistics     given     then 
Unfort?unately   the    Government     Geologist's   report   on    the   W - 
Pilbara  Goldfield  has  not  yet  been  entirely  completed  and  public!-- 1, 
so  that  there  is  not  the  same  information  available  with  reganl  '•■ 
it,  but  I  have  availed  myself  fully  of  the  portions  which  have  alrc;i«j\ 
appeared  in  the  daily  Press  relative  to  some  of  the  mining  ceiu:^- 
when  compiling  my  description  of  these. 

Topography. — The  coast-line  of  the  Pilbara  Goldfields  runs  n 
an  east-north-easterly  direction,  being  thus  nearly  at  right  angle>  r 
the  portion  of  the  coast  in  the  vicinity  of  Perth,  and  it  is  theivi  • 
necessary  to  travel  in  a  more  or  less  northerly  direction  to  reat^h  i^*^ 
coast  by  the  nearest  route  from  almost  any  of  the  mining  cenii»- 
The  general  east  and  west  orientation  of  these  fields  is  often  ut^-i- 
sary  to  be  recalled  to  the  minds  of  those  who  are  accustome<l  to  t;' 
more  or  less  north  and  south  trend  of  the  aurifei-ous  belts  in  "i 
Central  and  Eastern  Goldfields. 

Alo]ig  the  coast  the  country  is  mostly  composed  of  estensi^^ 
sand-plains  in  the  Pilbara  Field,  but  in  the  West  Pilbara  these  aj' 
smaller,  and  numerous  rocky  hills  come  right  to  the  sea.     For  5^"'m 
miles  inland  from  the  coast  these  plains  are  usually  composed  • : 
beds  of  detrit^iJ  material  of  comparatively  recent  geological  age.  I'"' 
they  do  not  appear  to  be  of  great  depth.     The  soil  is  a  loamy  sn:'. 
which  on  roads  rapidly  becomes  worked  up  into  a  mobile  ccmiliti' ' 
causing  traction  of  vehicles  to  be  heavy  and  difficult,  and  very  li:^'' 
some  to  men  or  animals  walking  over  it.     Further  inland  the  ph^i -^ 
still  continue  for  many  miles,  but  are  now  found  to  be  composed  "« 
granite,   covered   with   only   thin   coatings  of  superficial   dnft,  :*' •' 
they  bear,  distributed  freely  over  them,  numerous  rocky  hills  ivA 
small   ranges  which  stand  up   very  abruptly  from   the   plauis  li  •• 
islands    froiii   a   sea.     Near   Roebourne  and   to  the   north    of  Ha 
Balla  these  ranges  run  right  out  to  the  coast,  and  the  plain  couii'  * 
is  not  so  much  in  evidence  as  it  is  to  the  south  and  south-east  i'r^'' 
Port  Hedland.     In  this  latter  part  of  the  district  the  great  gra'.;'' 
plain  runs  inland  for  about  60  miles  before  it  meets  any  large  ai  ; 
of  hilly  country.     The  plain  is  rising  gradually  as  we  get  iiilajni. 
but  everywhere  preserves  its  sea-like  appearance,  and  thei*e  i^  ' ' 
doubt  in  my  mind  that  is  represents  a  great  plain  of  marine  deni''i 
tion,  wherein  the  easily  weathered  main  granite  rock  has  been  \v"i 
down  by  marine  action  to  a  general  even   level,  above   which  tl* 
harder  portions  have  been  left  standing  up,  at  first  as  actual  islai"'-^ 
and   later  on   as  steep   hills.     These   gi'auite   plains   can   l>e   tni"'  • 
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'..livid  U)  Yaiidieoo^na  on  the  north  aide  of  the  Warrawoona  Range^ 
;Mi  by  the  flats  of  the  Upper  Turner  River  and  Shaw  Tinfields  to  . 
''"Siiijaa  Downs  on  the  south  side  of  the  same  Range.  Indeed,  so 
r.ii  as  I  saw  the  countiy,  the  granite  country  coloured  pink  in  the 
.>,.l.,.rical  map  of  the  Pilbara  Goldfield  in  Geological  Survey 
'i'lilnin  No.  23  is  mostly  all  portion  of  this  great  marine  plain, 
'i«.ui:li  more  and  more  studded  over,  as  we  come  inland,  with  rodgh 
nu[>t  hills  of  outstanding  harder  rocks.  The  general  contmuity 
I  tlie  gi-anite  plains  is  of  the  greatest  importance  in  considering 
;'^  question  of  railway  routes,  as  they  afford  very  easy  country 
'M-  railway  construction.  The  soil  on  the  granite  country  is,  \\0Vf- 
-\er.  very  sandy,  making  the  roads  over  it  very  heavy  for  hoi-se 
riction,  and  thus  the  ground  which  is  speicially  favourable  for 
'  I'Jway  making  is  anything  but  suitable  for  cartage  roads  without 
'  K'h  expense  in  forming  and  gravelling  these. 

The  geological  map  .above  refeired  to  shows  several  areas  of 
:r»vii  colour,  which  are  composed  of  very  ancient  metamorphic  and 
.'MMistone  schists,  and  all  of  which  are  regions  of  rugged  rocky 

I-^  nnd  rang-es.  One  important  outlying  island  of  this  sort  forms 
■  :o  Wodgina  Tinfield,  which  is  very  steep  hilly  country,  and  othei's 
t  similar  character  are  seen  to  the  north  of  it.  The  main  green 
U'-a  sbowu  on  the  map  is  a  very  extensive  one,  and  represents  very 
"iirued  country  standing  up  high  above  the  suri'ounding  granite 
.'iaiiis,  but  still  with  the  same  island-like  appearance  as  the  smaller 
"!♦'   at    Wodgiim.    The    green    areas    therefore    represent    countiy 

tiich  is  necessarily  difficult  of  penetration  by  railways.     It,  how- 

"^**r,  also  I'epresents  the  home  of  the  auriferous  and  metalliferous 

•vts  and  therefore  is  of  the  greatest  importance  from  a  mining 

I 'lilt  of  view.     It  is  readily  seen  from  the  map  that  all  the  gold- 

niiiii;  centres  are  in  the  green  ai*eas  with  the  exception  of  those 
"tuHen  Nuliagine  and  Mosquito  Creek,  which  are  in  another  ancient 

lii-^t  and  slate  formation.  The  geological  map  is  therefore  of  great 
M'i\io(^  in  indicating  by  its  colouring  not  only  the  geological  structure 
' '  tilt*  countr\\  but  incidentally  also  the  distribution  of  the  minerals 

i'l  tlie  principal  facts  of  the  topography. 

The   Pilbara   Goldfields  are  traversed   by   a  large   number  of 

'  ors.     During    the    exceedingly     heavy   rains    accompanying    the 

'  «<'(>iiic  storms  which  at  times  buret  over  the  district  these  streams 

!'•?!  become  wide  and  deep  rivers,  carrying  enormous  volumes  of 

sft-r.   but    in   ordinary  weather   there   is   water   in    them   only   in 

.  i:i«'lied  pools  sometimes  long  distances  apart.     The  beds  crossing 

'.♦'  plains   are   wide  and   shallow,   and   carry  great   quantities   of 

-uiriwie  and  sand.     The  forests  of  the  region,  such  as  they  are,  are 

i«st  entirely  confined  to  these  river  beds  and  valleys,  and  consist 

■  rather  sparse  and  somewhat  stunted  and  gnarled  trees  of  river- 
'  ifii,  black-heart  gum,  bloodwood,  and  kadgebut,  which  furnish  such 

•wood  and  mining  timber  as  is  available. 
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The  plains  and  less  rocky   hills  are  plentifully   covered   w 
spiuifex  grasses  of  several  varieties,  which  with  iutei-stitial  irni^v 
afford  good  pasture  for  stock,  nearly  the  whole  of  the  flatter  eoui:. 
being  in  consequence  taken  up  under  pastoral  leases  as  sheep  s 
cattle   stations.     The   excellent   condition,  of   the   stock   is   a    c" 
revelation  of  the  pastoral  possibilities  of  this  country  to  those  v 
have  not  pre^-iously  known  of  the  value  of  the  spinifex  as  tn<]<! 
Stocking  of   the  plains  with   sheep   seems   to  l>e   proceedings   \t' 
rapidly,  the  pastoral  industry  havmg  made  gi-eat  advances  of  i\n* 
yeai-s. 

Geological  Structure. — No    description    of    these   niinine  tit^!  ;- 
<'an  dispense  with  some  refei*ence  to  their  geological  structure,  a 
though  this  has  been  described  in  detail  in  the  Government  <«*"  • 
gist's  Bulletins,   and  is   referred   to   in   the   present   report    in   t 
liccounts  given  of  the  various  mining  districts,  it  seems  advisah]*  .. 
this  stage  to  present  a  short  summaiy  of  the  principal   gei»Io.:t 
features. 

The  oldest  rocks  in  the  Pilbara  Goldtields  are  those  colon  re- 
green  on  the  geological  map  in  Bulletin  No.  23,  wlijch  have  \f 
termed  the  AYari'awoona  Series  by  the  Government  Geologist.     Ti  < . 
are  higlily  metamorphic  schists  and  more  or  less  schistose  ii^u  '♦ 
rocks,  which  have  been  so  highly  plicated  that  they  are  now  lo-i 
almost  always  dipping  at  veiy  high  angles,  and  much  faulted.    Tj 
occupy  a  large  area  in  the  centre  of  the  Pilbara  Field,  and  an   :  > 
principal  home  of  the  auriferous  and  cupriferous  lodes.     The  N"!'- 
veiy  generally  lie  more  or  less  parallel  to  the  foliation  of  the  srbi.-'- 
which  varies  very  gi*eatly  in  strike  in  different  parts  of  the  nrt.; 
The  strike  very  frecjuently  is  approximately  parallel  with  the  «>" 
tact  of  the  schists  with  the  gi'anite  surrounding  them,  a  fact  of  ;•" 
siderable  significance  from  the  point  of  view  of  structural  geol"-} 
but  not  worth  dwelling  upon  for  our  present  pui'pose.     This  h'*^ 
of  rocks  is  probably  of  much  the  same  age  as  the  greeustone>  a.  ' 
dioritic  schists  of  the  Eastern  Goldfields  of  Western  Australia.   • 
which  its  igneous  n^embers  exhibit  great  similarity  in  composition  a:  . 
appearance. 

The  next  series  of  rocks  in  point  of  age  are  those  shown  ' 
yellowish-brown  colour  on  the  Geological  map,  occupying  a  Im- 
area  from  Nullagine  eastward  to  the  Oakbver  Kiver.  and  teniic<]  '•* 
the    Government     Geologist    the    Mosquito   Creek   Beds.     Thei>    ^ 
some  evidence  that  they  are  younger  than  the  Warrawoona  st'ii'- 
and  though  highly  plicated  they  do  not  seem  to  have  suffereil  >''' 
intense  pressure  and  metamoi'phic  action  as  the  older  rocks,  and  o' 
therefore  nuieh  less  crystalline.     They  also  contain  auriferous  i«*»'*' 
which  have  a  tendency  to  conform  generally  in  strike  with  the  sinji- 
enclosing  them. 

The  great,  granite  formation   wliich  is  far  the  nn»st   extei'-:^ 
x)£  any  in  Western  Australia  not  only  in  the  Pilbara  fields  but  ^^^ ' 
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oath  of  then],  is  shown  in  pink  colour  on  the  Geo- 
s  clearly  younger  than  both  the  preceding  series  of 
which  it  intrudes,  frequently.  Quartz  reefs  are 
•ut  except  in  close  proximity  to  the  greenstones  it 
hey  have  rarely,   if  ever,  been  found   to  contain 

some  of  the  fields  it  is  noteworthy  that  the  auri- 
rse  both  g:reenstone  and  o:ranite  country  indiscrinii- 
hat  they  were  formed  subsequently  to  the  main 
nite.  The  granite  is  frequently  stanniferous,  being 
f  pegmatite  dykes  or  veins  carrying  tin  ores, 
tier  rocks  are  traversed  by  numerous  dykes  of 
id  of  several  different  varieties  and  ages— porphy- 
rites,  diabases,  and  gabbros.  The  diabase  dykes 
?d  black-topped  rocky  ranges  running  for  many 
country,  and  may  have  some  connection  with  the 
?  Nullagine  series  to  be  mentioned  presently.  No 
tion  has  yet  been  made  out  between  any  of  these 

the  occurrences  of  minerals  in  the  districts  traver- 
they  point  to  the  general  fact  that  the  older  rocks 
ve  been  repeatedly  subjected  to  igneous  intrusions, 
>tless  have  their  usual  concomitant  of  hydrothermal 
on  connnonly  held  to  be  favourable  for  the  fonna- 
ig  lodes.  A  stronger  and  much  more  direct  evi- 
hydrot henna  1  action  is  afforded  by  another  set  of 
;ry  common  throughout  the  Pilbara  fields,  and  also 
ler  south  in  the  Central  and  Eastern  Goldfields. 
?l>eroid  qnartzites  seen  in  nearly  all  the  geological 
ira  fields,  and  particularly  prominent  in  the  district 
let  and  Cue  in  the  Murchison  field.  The  celebrated 
II  the  (\)ongan  River  is  one  of  the  best  known  of 

veiy  common,  and  are  frequently  in  ver>'  close 
auriferous  reefs,  with  which  there  Is  some  reason 

may  often  be  genetically  connected.  They  are 
?  character,  being  most  probably  zones  of  fracture 
Uir  which  hydrothennal  and  pnevnnatolytic  action 
iive  deposition  of  silica  and  oxide  of  iron  in  veins 
sinmltaneous  removal  of  most  pf  the  more  soluble 
[le  original  material  and  replacement  of  them  by 
cides.  They  are  veiy  connnonly  found  throughout 
jlose  to  the  contact  between  the  Warrawoona  series 
I  the  intrusive  granites,  suggesting  that  they  are 
des,  but  numbers  are  also  found  traversing  the 
■;  wlien  no  granite  is  visible  in  the  near  vicinity, 
ai-s ''  have  not  been  found  in  the  Pilbara  fields  to 
lomic  impoi-tance,  but  they  have  significance  as 
the  districts  where  they  occur  the  agencies  have 
work  to  which  are  usually  ascribed  the  fonnation 
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All  the  rocks  hitherto  mentioned,  inchiding  the 
bni-s.  but  except injr  some  of  the  newer  basic  dykes,  a 
irei.hxri^.al  antiquity,  probably  at  any  rate  pi-e-Cj 
entiiely  x\rrhaean.  We  have  now  to  mention,  howe^ 
youn>rer  series  of  betls  which  cover  lartre  areas  of  1 
fields,  and  which  have  been  named  the  Nullairine 
(Jovernment  Geoh>irist.  These  ai'c  strata  of  cong 
sinidstone^s,  and  shales  interbedded  and  overlaid  b; 
and  fra-nnentary  deposits,  which  lie  more  or  less  hoi 
denuded  upturned  ed«:es  of  the  older  strata.  They 
been  subjected  to  slight  bending  through  ea.rth 
raiely  show  any  considerable  plication.  They  ai 
dctiitus  of  the  older  fomiaticms,  and  contain  fn 
auriferous  veins  belonging  to  these,  showing  them  to 
the  date  of  fonuation  of  the  auriferous  lodes.  Gold 
in  some  of  the  conglomerates  of  this  series  at  Xullag 
Time  under  circumstances  similar  to  those  of  its  oc 
''  banket  "  reefs  of  South  Africa,  and  the  eopper-1 
the  Whim  Well  Company,  at  Whim  Creek,  is  also  v 
strata  of  the  same  formation.  Apart  from  these  mt 
this  series  of  rocks  does  not  appear  to  be  a  mine: 
In  the  (geological  Survey  Bulletins  above-mentioned  i 
to  the  Nullagine  beds  is  tentatively  put  down  as  C; 
his  recent  address  to  the  Australasian  Association  f 
ment  of  Science,  at  Adelaide  in  January'  last,  the  Goi 
gist  has  altered  this  to  Devonian. 

The  geological  map  shows  two  or  three  su 
probably  still  younger  rocks  near  the  Oakover  Rive 
sandstones,  limestones,  and  cherts  of  uncertain  age, 
not  known  to  be  of  any  economic  importance.  T 
so  far  inland  may  be  of  some  importance  in  enabliu 
tion  to  be  arrived  at  of  the  conditions  under  which  i 
plain  might  have  been  fomied  by  marine  action. 

The  coastal  fonuation  of  sandstones,  incohere 
limestones  is  probably  of  rather  recent  geological  ag 
of  it  may  date  back  to  Tertiary  or  even  Ci-etaceou 
not  of  importance  for  our  present  investigation. 

In    the    detailed    description    of    the   various    fi( 
further   reference  is  made  to  the  geological  structu 
seems  necessary  to  explain  the  mode  of  occurrence 
deposits. 

Descriptiox  of  the  Mixing  District; 

Before     proceeding     further     with     discussion 

tion     of    railway    routes    it     will     be    of    advantag 

the    various    mining    centres     in     some    detail,     afl 

shall     be     in     a     better     position     to     discuss     the 
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►rove  their  working  facilities  by  removing:  the  dis- 
Lve  hitherto  stood  so  much  in  the  way  of  the  develop- 
oldfields,  and  which  will  be  best  understood  after 

the  conditions  of  the  individual  cases  separately. 

notes  the  districts  are  not  described  in  the  actual 
bey  were  visited,  but  as  they  would  be  traversed  by 
g  at  Roeboume.  and  going  eastward  through  the 
o  Creek. 

RoEBOUBNE  District. 

-y  round  Roebourne  has  long  been  known 
with  gold,  copper,  and  lead  in  them,  and 
BTork  has  been  done  from  time  to  time  for  many 
t  is  only  lately  that  there  has  been  any  considerable 
jcting  in  this  very  promising  district.  This  is  sotne- 
,  seeing  that  owing  to  its  proximity  to  the  coast  we 
lat  there  would  not  be  the  serious  difficulties  in 
f  transport  of  timber,  machinery,  and  supplies  that 

hampered  the  development  of  mines  inland,  and 
b  there  would  have  been  steady  progress  in  mining. 
IS,  however,  never  to  have  attracted  much  attention 

public  outside  and  to  have  been  left  mostly  to  the 
al  residents  to  develop.  Notwithstanding  its  proxim- 
it  has  not  been  by.  any  means  an  easily  accessible 
irriving  by  steamer  had  to  be  transhipped  in  Cos- 
;'hters,  brought  by  them  up  a  tidal  creek  to  C^ossack 
e  carried  by  horse  tramway  to  Roebourne.  The 
on  of  a  deep-water  jetty  at  Point  Sampson  has 
;els  to  discharge  on  to  it,  but  as  there  is  no  practi- 
heeled  traffic  from  Point  Sampson  to  Roebourne  it 
'  to  send  goods  by  lighters  to  Cossack  as  before, 

of  a  tramway  from  Point  Sampson  jetty  to  join 
Cossack  tramway  is  very  urgently  required,  and 
great  bof>n  to  the  district.     Steamers  are  able  to  lie 

Sampson  jetty  an^  take  in  and  discharge  cargo 
le  of  the  tide  and  in  most  weathei*s,  there  being 

than  ten  or  twelve  days  in  each  year— according  to 
given  to  me — on  which  the  sea  is  so  rough  as  to 
imaining  alongside.  The  extension  of  the  tramway 
enable  rapid  despatch  to  be  given  both  hi  exporting 
2roods,  doing  away  with  the  delays  and  costs  of 
Cossack.  At  present  it  costs  21s.  a  ton  to  carry 
ags,  from  the  tramway  shed  at  Roebourne  via  Cos- 
r  and  lighter  and  put  it  on  the  coastal  steamers  in 
Such  serious  shippuig  and  landing  charges  in 
aatal  freight  of  20s.  a  ton  to  or  from  Fremantle, 
nidable  portion  of  the  costs  of  realising  ore  and 
r  supplies. 
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In  the  immediate  vicinity  of  the  t^iwn  of  Roebourne  the  couiin\ 
is  mostly  massive  diorite  of  a  ct)ai'sely  cr>^stalline  structure,  but  aU:.-: 
-changes  to  a  somewhat  fine-gi-aiued  variety  of  the  same  rock  to  t.j- 
south  and  west  of  the  town  in  the  vicinitv  of  the  copper ,  iniiif-. 
There  are  also  occasional  intrusions  of  felsite.  Further  west  i-.v 
country  is  principally  laminated  schist  with  high  angles  of  tLj- 
which  may  be  diorite  schist  or  perhaps  a  metamorphic  schist,  pn - 
bably  of  Archaean  age,  especially  well  seen  at  Xichol  Bay.  To  th. 
-east  and  south-east  of  Roebourne  granite  is  found,  and  is  seen  a: 
intei-vals  all  along  the  road  to  AVhim  Creek,  appearing  to  be  ih- 
principal  rock  formation,  but  is  broken  in  places  by  wide  iutiiisi<«i:- 
of  the  coai'sely  crystalline  diorite,  as  at  SherU>ck  Station  and  cU*>i 
to  Whim  Creek.  Several  large  outcrops  are  seen  in  the  district  <•: 
hematitic  jasperoid  "brars"  refeired  to  in  the  above  geuloui*  a* 
sket<?h.  One  very  "i^cellent  sample  is  seen  at  the  shore  end  or 
Point  Sampson 'jetty,  the  outenip  of  the  bar  running  north-nonl.- 
easterly  in  a  nearly  straight  line  for  a  long  distance.  Another  irna' 
outcrop  of  the  saiiie  sort  forms  the  hills  on  tlie  stnith-east  side  <•• 
the  gold  workings  at  Weerianna,  and  another  is  seen  to  the  north  n: 
the  Carlow  Castle  mine. 


LRAD     MINES. 

Brother^s  rnited  MX.  No,.  67.— About  seven  miles  South  ol 
Roebounie  and  very  close  to  the  junction  of  the  granite  ct>untr} 
w^itli  the  diorite  several  mineral  leases  have  been  taken  up  or  applif't: 
for,  the  principal  one  being  the  Brothei^'s  United  M.L.  67.  On  thi- 
there  is  a  long  well  defined  reef  running  nearly  due  North  and  S<»utl:. 
in  hard  crystalline  diorite  country,  evidently  a  true  fissure  vein.  I' 
has  an  Easterly  underlay,  and  is  said  to  be  from  four  to  six  f ee^ 
^\^de  in  the  workings  from  a  shaft  which  has  been  sunk,  but  whici. 
wa.s  full  of  water  at  the  time  of  my  visit.  Tlie  outcrop  i>  \«..\ 
easily  traceable  as  a  distinct  line  of  quartz,  often  several  feet  ir 
width.  The  shaft  is  said  to  be  30  feet  deep,  and  there  has  been  ft 
little  driving  done  from  it  North  and  South  on  the  course  of  th»- 
reef.  The  lode  matter  is  principally  quartz,  but  at  the  shaft  an<: 
in  some  trenches  South  and  North  of  it  there  is  a  good  deal  (tf  itraU  i.. 
and  some  blende  in  the  stone,  and  near  the  surface  considerable  car- 
l[)onate  of  zinc  and  a  little  green  carbonate  of  copper.  Mr,  Wooleot*k. 
the  owner  of  the  lease,  told  me  that  he  had  had  a  bulk  assay  of  tJ:t 
galena  ore  heap  which  returned  54  per  cent,  of  lead,  and  that  tl.e 
assays  in  silver  ran  from  four  to  six  ounces  to  the  ton,  with  a  Utile 
gold.  The  ore,  however,  that  I  saw  in  the  paddocks  would  re«pnr^» 
very  careful  picking  to  yield  a  marketable  product,  and  most  of  i: 
would  require  concentration  by  dressing  machinery.  Galena  is  s*n  i: 
in  several  cuts  on  the  outcrop  of  the  lode,  the  finthest  North  ot 
them  being  a  shallow  shaft  about  50  chains  North  of  the  main  w«»rk 
ings.     I  took  a  sample  of  the  cleaner  galena  from  the  various  cuf> 
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%idiile  passing  along  the  outcrop  in  order  to  ascertain  approximately 
its  average  value  in  gold  and  silver,  the  sample  returned— 


Moisture  

Silica,  SiO,       

Alutuina  A'1,03  

Iron,  Fe  

Zinc,  Zn  

Copper,  Cu       

Lead.Pb  

Sulphur,  S        

Oxygen,  carbonic  acid,  O,  CO,,  etc. 


per  cent. 

016 

1608 

1-23 

■85 

•61 

•42 

6707 

J  2-93 

•65 


10000 


Equal  on  the  dry  ore  to — 

per  cent. 

Copper 0-42 

Lead       6717 

Silver 3ozs.  18dwt8.  lOgrs.  per  ton 

Gold       ...         ...         ...         ...         ...         ...         ...       trace 

A   sample  of  the  Carbonate  of  Zinc  ore  was  also  analysed, 
^ving— 

per  cent. 
Moisture. 


iu-uisiiuc;,              ...            ...             ... 

Silica,  Sib,      ... 

1433 

Alumina,  A1,0,          

1-90 

Magnesia,  MgO           

-58 

Lime.  CaO        

trace 

Iron,  Fe            

1-25 

Zinc,  Za           

3814 

Copper,  Cu        

-25 

Lead,  Pb          

3-51 

Sulphur,  S        

100 

Oxygen,  carbonic  acid,  0,  CO,,  etc. 

38-89 

lOOOO 


The  assay  on  the  dry  ore  was — 

Copper,  Cu  

Lead,Pb  

Zinc,  Zn  

Silver,  Ag  

Gold,  Au  

The  Zinc  is  equal  to — 


per  cent. 

0-25 

3-51 

...       38-20 

lOdwts.  21grs.  per  ton 

22gr8.  per.  ton 


per  cent. 
69-22 


Carbonate  of  Zinc,  ZnCO , 

and 
Sulphide  of  Zinc,  ZnS  304 

From  these  analyses  it  is  seen  that  the  ore  is  poor  in  the  precious 
metals. 

Near  the  North  workings  a  branch  lode  is  seen  to  the  Eastward, 
going  off  on  a  more  North-Easterly.  course.  A  shaft  has  been  sunk 
some  12  to  15  feet  on  this,  but  the  ore  did  not  seem  to  me  to  be  at  all 
promising. 


Digitized 


by  Google 


324 


14 


Close  to  the  North  shaft  the  lode  and  enclosing  diorite  country 
are  both  penetrated  by  a  more  recent  dyke  of  fine-grained  basalt, 
about  10  inches  thick,  which  however  does  not  fault  the  quartz  ret-: 
appreciably. 

Though  this  lode  contains  some  fair  galena  and  may  improve 
when  opened  up,  it  did  not  seem  to  me  to  be  of  very  much  promise, 
the  low  value  of  the  galena  in  precious  metals,  the  presence  of  cod- 
siderable  zinc,  and  the  necessity  for  concentrating  most  of  the  ou 
being  all  against  it.  It  cei-tainly  deserves  more  prospecting  than 
it  has  yet  had,  in  the  hope  that  there  may  be  richer  shoots  of  ore  in 
it,  but  there  is  not  yet  much  encouragement  to  open  out  with  per- 
manent mining  work.  There  is  a  good  deal  of  water  at  rather  sli al- 
low depth  in  the  Southern  workings,  and  Mr.  Woolcock  told  ma 
that  he  found  the  influx  too  great  to  be  coped  with  by  manual  labour 
alone,  so  that  even  for  proper  prospecting  a  light  steam  puiiipini' 
plant  would  be  of  much  advantage. 


COPPER   MINES. 

Fortune  M.L,  No.  64,  Aurora  Australis  M.L.  93  and  Aurori^ 
AustraJis  West,  M,L,  94.— These  three  lease  applications  are  taktMi 
up  on  the  lode  formerly  worked  on  gold  mining  leases  60  and  63 
by  the  Glenroeboume  Gold  Mines.  The  Fortune  is  a  small  holdiiL' 
taking  in  a  large  quartz  outcrop  and  the  principal  old  workings, 
and  the  other  two  leases  are  East  and  West  of  it.  The  big  quails 
outcrop  stands  out  prominently  from  the  flat  valley  in  which  if 
occui-s,  and  the  reef  has  been  traced  a  short  distance  North-EiU^t 
from  it  and  for  nearly  a  quarter  of  a  mile  to  the  South-West,  ]>iirf 
of  this  distance  being,  however,  possibly  on  a  pai'allel  lode.  Ttu' 
coui-se  is  about  North  60  degrees  East,  and  there  is  a  slight  underlay 
to  the  North.  The  old  workings  were  not  accessible  at  the  tiffl^ 
of  my  visit  except  some  close  to  the  surface,  which  have  recently 
been  reopened,  and  from  which  some  very  fair  coppei'  ore  h»^^ 
been  extracted.  The  countr\^  is  schist,  lying  m  a  belt  parallel  wii'i 
the  lode  between  large  masses  of  crystalline  diorite,  the  schist  beini.' 
very  likely  a  portion  of  the  diorite  rendered  schistose  along  a  shear- 
zone.  The  lode  has  well-marked  smooth  walls,  and  consists  mostly 
of  quartz,  often  stained  with  oxides  of  iron  and  copper  and  car- 
bonates of  copi^er.  In  places  the  lode  is  as  much  as  20  feet  wide. 
but  the  average  is  four  to  six  feet,  and  the  valuable  ore-beariup 
material  is  usually  confined,  as  far  as  can  be  seen  at  present,  to 
portions  only  of  the  whole  width.  The  owner  of  the  "Fortune" 
ground,  Mr.  Watson,  has  collected  a  few  tons  of  good  copper  ore, 
mostly  carbonate  and  "  liver  "  ore,  and  has  shipped  about  four  ion^ 
recently  which  gave  a  net  return  of  £125.  There  are  old  shafts  ou 
this  lease  said  to  be  down  60  feet  and  40  feet,  and  a  good  deal  of 
work  must  have  been  done  in  former  days.  There  is  a  good  deal  of 
second-class  ore  about  ihe  surface  that  would  probably  be   vort^ 
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putting:  through  a  local  smelter,  and  probably  a  considerable  amount 
could  still  be  g;ot  from  the  old  workings  without  opening  much 
fi-esh  ground. 

In  the  "  Aurora  Australis  West "  there  is.  an  old  shaft  down 
some  60  feet,  but  all  the  recent  workings  are  shallow.  A  few  tons 
<»i*  picked  ore  have  been  stacked  ready  for  shipment.  In  this  lease 
there  is  what  I  take  to  be  a  strong  heave  of  the  reef  to  the  North- 
West  a  distance  of  some  80  feet  or  so,  or  else  there  are  two  parallel 
reefs  en  echelon,  one  dying  out  and  the  other  beginning  opposite 
to  its  Western  end  but  further  to  the  North- West.  On  the  West 
side  of  the  heave  there  are  several  old  shafts  and  workings  which 
were  probably  made  for  gold,  as  the  lodestuff  in  this  part  does  not 
seem  to  carry  very  much  copper,  though  often  distinctly  stained  with 
it. 

In  the  Government  Geologist's  Report  of  29th  August,  1906, 
on  these  mines  it  is  stated  that  some  of  the  ore  outcropping  in 
G.M.L.  61  assayed  in  the  official  laboratory  16.07  per  cent,  of  copper. 
The  easternmost  of  the  two  leases,  G.M.L.  61,  which  was  at  one  time 
known  as  the  Glenderry,  produced  in  1901  22  tons  of  copper  ore, 
valued  at  £287. 

To  get  some  idea  of  the  suitability  of  the  ore  for  smelting  pur- 
poses I  took  a  "  grab  "  sample  of  the  picked  ore  in  some  of  Mr. 
Watson's  ore  heaps,  which  gave  the  following  analysis  :— 


per  cent. 

Moisture 

1.30 

Silica 

29.09 

AlnyniTiA 

.64 

Magnesia 

.69 

Lime 

trace 

Iron 

25.12 

Nickel 

.23 

Copper 

18.15 

Lead 

trace 

Sulphur 

1.27 

Oxygen, 

carbonic   acid 

,   etc...          23.51 
100.00 

Equal  on  the  dry  ore 

to- 

Copper 

. . 

. .     18.39  per  cent. 

Silver 

. . 

. .     5ozs.  Odwts.  8grs.  per  ton. 

Gold 

. . 

. .     2dwts.  13grs.  per  ton. 

The  analysis  shows  the  sample  to  have  been  of  excellent  com- 
F>'>sition  for  easy  smelting,  being  practically  self -fluxing. 
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This  is  a  strong:  lode  and  seems  well  worth  openin«:  up,  but  it 
is  a  great  pity  that  information  is  not  now  available  as  to  what  wa& 
found  out  about  it  when  the  mine  was  originally  opened. 

About  12  chains  (estimated)  South  of  the  above  lode  there  are 
some  fairly  deep  wori^ings  on  a  line  of  reef  running  about  North 
SO  dejrrees  East  on  what  was  formerly  tlie  Surprise  lease.  No.  132. 
and  to  the  West  of  it.  Two  shafts  are  said  to  be  down  70  feet,  and 
the  reef  though  rather  small  has  been  followed  for  about  half  a  mile, 
though  possibly  not  continuous.  This  reef  also  seems  to  be  in  a  belt 
of  schist  traversing  the  diorite  and  probably  in  reality  a  zone  of 
shearing  in  the  latter.  The  reef  is  a  large  mass  of  quartz  at  the 
East  end  but  only  about  18  inches  wide  in  the  Western  workings. 
No  one  was  working  on  this  reef  at  the  time  of  our  visit  A  little 
copper  is  stated  to  have  been  sold  from  this  reef  and  to  have  been 
found  to  carry  gold.  I  took  a  grab  sample  of  the  quartz  lying  at 
the  Western  shaft  to  try  for  gold,  but  on  assay  it  was  found  to 
contain  neither  gold  nor  silver. 

North  and  Brown's  P.A.— To  the  North  of  the  Fortune  Mine 
there  are  several  copper-bearing  lodes  known  to  exfet,  several  of 
which  are  shown  on  the  Government  Geologist's  map  accompanying 
his  Report  of  29th  August,  1906.  They  strike  more  or  less  Bast 
and  West,  but  veiy  little  can  be  seen  of  them  at  present.  Messrs. 
North  and  Brown  have  reopened  one  of  the  old  shafts,  sunk  some 
40  years  ago,  and  deepened  it  to  70  feet.  The  lode  is  only  about 
18  inches  wide  at  surface,  but  at  the  bottom  of  the  shaft  it  is  3^2 
feet  wide.  The  strike  is  North  80  degrees  West  and  there  is  a  slight 
underlay  to  the  South.  The  walls  are  smooth  and  well  defined,  the 
country  being  a  thin  belt  of  greenstone  schist  in  crystalline  diorite. 
Near  surface  the  lode  carries  oxides  and  carbonates  of  copper,  but 
these  soon  give  place  to  chalcopyrite  and  mareasite.  In  the  bottom 
of  the  shaft  there  is  some  sooty  black  sulphide  of  copper  mixed  witlr 
pyrites  a  sample  of  which,  given  to  me  by  the  owners,  on  assay 
yielded  :— 


per  cent 

Moisture 

0.40 

Silica 

27.93 

Alumina 

7.47 

Magnesia 

3.00 

Lime 

trace 

Iron 

16.12 

Nickel 

.72 

Copper 

23.95 

Sulphur 

17.96 

Oxygen,   carbonic    acid,   e 

to...             2.45 

100.00 


Digitized 


by  Google 


17 


n  dry  ore  to— 
I"        . .         . . 


24.05  per  cent. 
6ozs.  lOdwts.  16grs.  pei 
5dwts.  llgrs.  per  ton. 


2r  sample  taken  by  myself  from  the  cleaner  chaleop 
ace  was  also  analysed,  yielding- 


Moisture 

Silica 

Alumina 

Magnesia 

Lime 

Iron 

Nickel 

Copper 

Sulphur 

Oxygen,   carbonic   acid,   etc... 


.  per  cent. 

0.19 

18.98 

trace 

.22 

trace 

30.94 

.79- 

15.25 

28.02 

7.61 


100.00 


^ay  on  dry  ore  being—     ^ 

15.28  per  cent. 

2ozs.  5dwts.  LSo-rs.  per 

3dwts.  19gi-s.  per  ton. 

Tiers  informed  me  th^t  two  tons  of  the  ore  sent  to  ma 
per  cent,  of  copper,  and  that  they  had  since  shipper 
but  bad  not  then  received  the  assay  returns.     They 
en  informed  that  owing  to  the  presence  of  marcasite 
somewhat  poor.     The  second  analysis  quoted  shows 
comparison  with  iron  and  sulphur. 

bottom  of  the  shaft  this  lode  seems  a  nice  strong  1 
ell  worth  opening  up.     Thei^  are,  however,  about  1 
hour  of  water  to  be  raised,  which  hampers  the  ] 
y  much. 


Australia,  M.L.   114    UvpH cation), -khoxxi   six   ch, 
I- West   from  North  and  Brown's  shaft  some  work 
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been  beg:iin  by  Machin  and  party  on  another  East  and  West  loii^ 
containing  oxides  and  carbonates  of  copper,  but  the  size  of  whiob 
could  not  be  clearly  seen. 

Some  seven  or  eight  chains  still  further  North-West  tliere  an 
some  old  workings  in  which  is  visible  a  strong  lode  formation  ab<»yt 
six  feet  wide  between  its  walls,  also  running  roughly  East  and  Wesr 
In  one  cut  on  this  there  was  a  small  vein  on  the  South  wall  of  riol 
copper  sulphidie  (chalcocite  or  copper  glance). 

The  Roehourne  Copper  and  Gold  Mines,  W.A,,  No-Liabihtu  : 
Carlow  Castle  Mine  JJf.L.65  (formerly  M.L.14).— There  are  sixlo<^t> 
distinguishable  on  this  lease  most  of  which  were  first  opened  up  in 
former  years  and  abandoned  after  a  good  deal  of  ore  had  bet^r. 
raised.  They  are  now  being  again  re-opened,  but  little  new  work  hud 
been  done  at  the  time  of  my  visit.  In  the  North -West  angle  of  tli*^ 
lease  there  is  a  lode  known  as  No.  1  or  the  'Tjig*'  lode,  on  wliirl 
thei-e  is  an  old  shaft  said  to  be  70  feet  deep  but  now  filled  up  to 
50  feet.  The  lode  is  probably  quite  eight  feet  wide  between  \\^ 
walls,  but  is  not  clearly  seen  and  is  composed  of  schist  and  quart? 
much  stained  with  oxides  of  iron  and  carbonates  of  copper.  A* 
the  50  feet  level  a  crosscut  about  six  feet  into  the  West  wall  of  tin 
shaft  showed  that  this  was  still  lode  matter,  and  a  seam  was  cut  ot 
very  nice  chalcocite  ore,  well  worth  following.  With  this  exception- 
the  lodestuff  Wsible  was  poor  in  copper.  To  the  Soiith-East  fn^^^ 
these  workings  are  others  on  No.  7  and  No.  2  lodes,  the  latter  beini-' 
also  called  the  "  main  "  lode.  It  runs  a  little  West  of  North  au'i 
probably  joins  the  No.  7  lode,  which  runs  North -Easterly.  Then- 
is  a  whip  shaft  60  feet  deep  on  the  main  lode,  but  at  the  time  of  i»^ 
visit  there  was  about  10  feet  of  water  in  it.  Considerable  stopi"- 
seems  to  have  been  done.  The  ore  on  the  dump  is  quartz  and  oxi  ^* 
of  irdn  containing  frequent  specks  of  native  copper  and  a  H^^i'' 
oxide  and  carbonate  of  copper.  Some  of  it  also  shows  gold  pretty 
freely.  The  lode  is  about  four  feet  wide  and  in  diorite  country 
The  ore  is  silicious  on  the  w^hole,  but  some  of  it  contains  so  uuult 
oxide  of  iron  as  to  be  of  good  smelting  quality,  and  seems  likely  t' 
be  worth  sending  to  a  local  smelthig  works  though  too  poor  t"^ 
shipment. 

No.  3  lode  is  one  found  towards  the  North-East  angle  of  tbt' 
lease  running  North- Westerly,  on  which  there  is  an  old  sliaft  al>'''' 
75  feet  deep  and  considerable  old  workings.  The  lode  is  about  tbr*"*' 
feet  Avide  and  very  fair  oxide  and  carbonates  of  copper  are  said  t«' 
have  been  got  from  it.  I  was  told,  but  am  without  verification  of  t'-'' 
statement  that  one  of  the  last  parties  who  worked  it  made  a  p^*'''' 
of  about  £2,000  from  their  produce.  Fix)m  the  appearance  of  tl)'' 
old  workings  it  would  seem  likely  that  a  fair  shoot  of  ore  exij"^^' 


Digitized 


by  Google 


329 


19 

at  this  point  and  was  worked  down  to  the  water  level,  but  at  present 
one  cannot  see  if  it  continued  in  the  bottom  of  the  workings. 

Lodes  4,  5,  and  6  run  North-Easterly,  and  but  little  work  has 
lx*eii  done  on  them.  At  No.  4  there  is  some  fair  ferruginous  oxide 
and  carbonate  of  copper  ore,  fit  for  shipment,  and  Nos.  4  and  5  lodes 
>hovv  copper-staiiied  material. 

At  the  time  of  my  visit  the  present  owners  had  shipped  six 
tons  of  ore  from  the  mine,  but  had  not  received  the  smelter's  assay 
returns.  The  oi-e  was  expected  however,  to  give  less  than  20  per 
<'ent.  of  copi)er. 

The  official  returns  recorded  by  the  Mines  Department  from  the 
Carlow  (^astle  Lease  ai-e  159  tons  of  ore  raised,  valued  at  £2,459; 
tht^re  is,  however,  uo  certainty  that  these  returns  are  by  any  means 
i'oiiiplete.  The  lease  seems  well  worth  further  opening  up.  As  will 
be  seen  from  the  following  extract  from  the  Government  Geologist's 
Keport  of  the  29th  August,  1906,  the  copper  ore  is  stated  to  coutam 
'{uite  appreciable  values  in  gold 

"  Samples  of  the  ore  from  the  North- West  vein,  which  outcrops 
^•11  the  North-East  corner  of  the  property  assayed  in  the  official 
laboratory  (6424,  6425)  12.77  and  34.22  per  cent,  of  copper. 

'•  In  1898  the  files  of  the  Northern  Public  Opinion  mention  two 
shipments  of  copper  ore  from  the  5- Mile  Copper  mine,  viz.  :  (a)  9 
tons  giving  a  return  of  31  per  cent,  of  copper  and  3dwts.  of  gold, 
nnd  (b)  IV2  tons  yielding  16  per  cent,  of  copper  and  IMj  ounces  of 
irold  per  ton. 

"  The  same  paper  states,  in  February,  1899,  that  the  mine  was 
s^'id  for  £32,000,  but  in  the  month  of  July  work  ceased  owing  to  the 
iiitiux  of  water.  A  small  syndicate  of  Roebourne  residents  appear 
to  have  worked  the  mine  in  1900,  and  about  20  tons  of  ore  were 
baL'^ed  and  shipped.  The  ore  is  stated  to  have  assayed  as  high 
a>  ;iO  per  cent,  of  copper.  In  the  month  of  February  of  the  follow- 
in  ^r  year,  30  tons  of  ore  were  sent  to  Adelaide  and  Fremantle  for 
treatment,  and  are  reported  to  have  yielded  24  per  cent,  of  copper 
in  addition  to  14dwts.  of  gold. 

Lily  Blanch  Mine,  M.L.  77.— This  mine  is  situated  about  two 
miles  west  from  Roebourne,  on  some  small  diorite  hills.  A  lode  has 
been  found  on  it  running  nearly  north  and  south,  which  has  been 
opened  by  two  shafts  to  a  depth  of  40  feet.  At  surface  the  lode 
wa.s  very  small,  the  outcrop  being  almost  imperceptible,  except  for 
•Kcasionai  copper  stAinings  on  the  rock.  On  sinking,  however,  upon 
it,  it  soon  opened  out,  giving  at  first  some  very  fair  oxidised  copper 
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oi*e,  which  soon  changed  to  chalcopyrite.  A  shoot  of  one  about  76 
feet  long  has  been  stoped,  the  lode  averaging  about  five  feet  in  width 
of  ore  mostly  worth  saving.  In  one  place,  however,  I  noticed  a 
"  splice  "  of  poorer  iron  pyrites  on  one  of  the  walls.  The  walls  are 
smooth  and  distinct,  the  lode  being  a  fissure  vein  cutting  through  the 
enclosing  diorite  country.  In  the  bottom  of  the  north  shaft  it  was 
three  to  four  feet  wide,  when  I  saw  it,  there  being  nearly  three  feet 
in  width  of  clean  chalcopyrite  ore.  Elsewhere  there  is  some  quartz 
gangue  and  "  horses  "  of  country,  and  the  lode  is  in  places  as  much 
as  eight  feet  wide.  The  workings  are  not  yet  extensive,  but  the  ore 
has  been  so  good  that  the  mine  has  been  a  very  profitable  one  to  its 
owners,  and  when  I  saw  it  there  seemed  every  prospect  of  its  main- 
taining a  fair  output  of  ore.  The  owners  informed  me  that  they 
had  raised  since  February  last  about  400  tons  of  ore  containing  about 
24  per  cent,  of  copper,  and  20  tons  estimated  at  12  per  cent.  They 
had  lately  shipped  81  tons  averaging  26.8  per  cent,  of  copper,  and 
had  another  good  parcel  on  the  wharf  waiting  shipment.  Twenty- 
one  men  were  being  employed  undergromid  and  about  10  on  surfacet 
and  £1,580  liad  been  paid  for  wages  alone. 

The  official  returns  from  this  mine  to  30th  April,  1907,  show 
303  tons  of  ore  shipped  valued  at  £6,060,  containing  60.60  tons  of 
metallic  copper,  or  an  average  of  20  jjer  cent. 

The  present  workings  are  just  upon  the  water  level,  and  machi- 
nery will  soon  have  to  be  provided  for  raising  the  water  in  order  to 
allow  deeper  sinking.  This  mine  i^  at  present  the  mainstay  of  the 
Roebourne  Copper  Mining  industiy,  and  much  depends  upon  its 
success. 

tjua  M,L,  68.— According  to  the  lessee  thei-e  are  seven  lodes  on 
this  lease,  on  which  a  little  prospecting  has  been  done.  One  of  these 
nms  noitli  50  degrees  east,  and  has  little  underlay.  Its  iuuneiliatr 
walls  are  greenstone  schist,  but  this  changes  quickly  into  the  ordinary 
massive  diorite  of  the  country  at  a  little  distance  from  the  lode,  the 
schist  being  apparently  simply  the  diorite  rendered  schistose  alons: 
a  line  of  shearing.  The  shallow  trenches  on  the  outcrop  show  aboui 
two  feet  in  width  of  rubbly  iron  and  copper-stained  quartz.  Ten 
tons  of  picked  ore  from  this  and  other  lodes  on  this  lease  are  said  to 
have  returned  15  per  cent,  of  copper  on  bulk  assay.  To  the  north- 
east of  these  workings  there  are  two  lodes  close  together,  running 
about  north  20  degrees  east,  which  show  some  fair-grade  ferruginous 
oxide  and  carb(Hiate  copper  ore.  East  from  these  workings  is  a 
fairly  long  line  of  lode  running  north  10  degrees  east,  which  has 
been  traced  over  a  somewhat  steep  hill.  At  the  north  end  of  thi^^ 
outcrop  a  shaft  has  been  sunk  30  feet  deep,  in  poor  ore.  I  wjis 
informed,  however,  that  there  wei-e  about  three  feet  of  ore  in  the 
bottom  of  the  shaft,  but  could  not  get  down  to  see  this.     Cuttinirs 
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into  the  outcrop  south  of  the  shaft  showed  copper-stained  rubbly  lode 
matter,  from  which  a  small  amount  of  fairly  good  oxide  ore  could 
be  got.  This  lode  could  very  readily  be  prospected  by  driving*  a 
tunnel  along  its  course  from  the  gully  at  its  south  end. 

The  Ena  lodes  are,  as  yet,  veiy  little  opened  up,  and  do  not 
show  much  ore;  but  they  seem  well  worth  further  prospectinjr. 

Proposed  Smelting,— It  will  be  seen  that  with  the  exception  of 
the  Lily  Blanch  none  of  the  Roeboume  Copper  mines  are  at  present 
re^ilar  producers  of  copper  ores  to  a  sei-ious  amount,  though  some 
are  veiy  pix>mising  prospects.  As  they  are  more  opened  up.  how- 
ever, the  question  of  the  treatment  of  the  ore  will  become  of  inci-eas- 
ing  importance,  and  already  the  mine  ow'nei-s  are  making  inquiries 
as  to  cost  of  smelting  plant  of  reverberatoiy  and  blast  furnace  type. 
In  this,  as  in  most  other  distncts,  it  is  all  very  w^ell  to  begin  with 
shipment  of  the  richest  ores,  bnt  tliere  soon  come  to  be  accumulaLions 
of  poorer  stuff  that  will  not  pay  for  shipment,  but  which  could  be 
treated  locally  either  by  concentration  for  shipment  in  the  case  of 
some  sulphide  ores,  or  by  local  smelting.  The  sulphide  ores  of  the 
Roebourne  District  would  be  of  gi-eat  value  in  smelting  the  poorer 
classes  of  oxidised  ores  at  Whim  Well,  and  it  seems  possible  to  make 
arrangements  whereby  the  cost  of  transport  from  the  mines  to  Point 
Sampson  jetty  and  thence  to  Balla  Balk  would  not.  be  excessive, 
but  unless  this  could  be  done  very  cheaply  it  would  probably  soon  be 
preferable  to  smelt  near  Roeboume.  If  active  prospecting  w^ork 
continues  to  be  carried  on  in  the  district,  it  should  be  possible  very 
soon  to  come  to  a  conclusion  as  to  when  the  establishment  of  a  local 
furnace  would  be  justified.  As  soon  as  there  is  reasonable  certainty 
tliat  supplies  of  ore  will  be  forthcoming  sufficient  to  keep  a  fumace 
in  fairly  constant  operation,  eveiy  encouragement  should  be  given  to 
any  pei-son  or  company  proposing  to  establish  such. 

The  officially  recorded  I'etums  of  copper  ore  from  the  Roe- 
boume District  are  shown  in  the  following  General  Table  of  copper 
production  of  the  West  Pilbara  Goldfield. 

GOLD    MIKES. 

The  copper  ore  of  this  district  seems  usually  to  carry 
a  little  gold,  though  often  rather  poor  in  the  precious  metal, 
and  it  has  been  above  noted  that  the  gold  values  in  the  Carlow  Castle 
stuff  are  often  considerable.  There  are,  however,  also  mines  in  the 
district  whose  value  is  in  gold  alone,  the  reefs  being  fairly  clean 
milling  ore,  with  only  occasional  stains  of  copper  carbonates.  It 
remains  to  be  seen  if  there  is  so  nuich  copper  as  to  interfere  seriously 
with  cyanide  treatment  ;  at  present  the  mines  are  not  opened  up 
enough  to  give  a  definite  opinion  on  this  point.  The  gold  mines 
seem  to  be  in  the  schist  country,  which  is  probably  diorite  schist,  but 
may  possibly  be  found  to  belong  to  the  Mosquito  Creek  fonnation  of 
the  geological  survey. 
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Copper  Prodvction  of  the  West  Pilbara  Goldjiehl  jc 


Locality, 


Roeboiinie    . . 


Whim  Creek 


Croydon 


Egina 


Total 


Xo.  of 
Lease. 


Registered    Name  of   Company 
or  Mine. 


Previous  to 
1809. 


lew 


14 
42 


49 

77 


I  Carlow  Castle  Copper  Mine 
;  Federation    (now  part  of  same 
ground  as  Carlow  Castle) 

Olenderry 

Lily  Blanche  


I 


34(5.12)'  Balla   Balla   Copper  Mine 

!  Freeliold  j  F.  W.  Prell  *  Co.  (now  Whim 
I  100  acres  ]         Well  (Jopper  Mine*.  Ltd.) 
I    I^oc.  71    ' 

j  10       I  Riishall's  Lease 

I         33       j  Stratjger's  Copper  iline 

26       I  (Croydon  Copper  Mine) 
31       <   Evelyn  Copper  Mine  (now  BrltJsh 
Exploration    of    Australasia, 
I         Ltd.) 
3  Egina  Copi>er  Mine 


I 


Tons  of ' 
Ore. 

86  . 


Value. 

£ 
1.190 


I 
6,638  '49,785 

20  !        150 


15  245 


Tons  of 
Ore. 
48 


725 
1,405 


10 


25 

1S4 


260  I    3,900  208 


l.;V . 

I,:-- 


7,018   i  55,270        2,555     '29 A'- 
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reported  to  the  Mines  DepartmejU  to 

SOth 

AprU, 

1907. 

1900. 

1001. 

1902  to  1906. 

To  30th  April, 
1907, 

Total. 

Total  of  each 
Dtetrict. 

Fans  of 
Ore. 

26 

Value. 
408 

0^403 

4,230 
948 

Toniof 
Ore. 

*• 
22 

86 
1,064 

Value. 

287 

698 
16.000 

Tods  of 
Ore. 

Value. 

Tons  of 
Ore. 

303 
804 

Value. 
£ 

6,060 
21,398 

Tons  of 

Ore. 
>    169 

22 
803 

Value. 

£ 
2,460 

287 
6,060 

Tons  of     Vaulc. 
Ore.          £ 

i 

1 

484  1      8,800 

! 

11,940     118,671 

493         6,188 
630         6.571 

1,196 

2,009 
9,901 

20 
10 

12,036 
106,386 

150 
100 

3i9 

j 

40 
468 

696 
6,693 

02 

630 

6,671 

1,«06  , 

1 

12,130 

1,162  ,  16,891 

" 

1,107     27,458  1        ..1 

13.447   1  140,236 

1 
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M'eerianna  A/in^.<r.— These  lie  iy2  to  2  miles  west  of  RoeboumCy 
on  the  western  side  of  the  hills  immediately  west  of  the  town. 
The  hills  at  the  foot  of  which  the  mining  belt  lies  are  a  lai'ge  outcrop 
of  the  ferrug-inous  quartzite  and  dark  jasper  formation  strikinjr 
north-easterly,  parallel  with  the  principal  course  of  the  reefs.  The 
quartz  reefs,  which  are  numerous,  are  found  in  a  belt  of  coimtry 
lyin^  along  the  foot  of  the  quartzite  hills  and  nearly  a  quarter  of 
a  mile  Hide.  About  half  a  mile  north-east  from  the  old  Herman's 
Reward  workings  there  is  a  very  large  prominent  outcrop  of  white 
quartz  forming  a  conspicuous  feature  in  the  landscape,  which  seeinr* 
to  be  probably  part  of  the  same  reef,  or  group  of  reefs,  as  again 
outcj-ops  boldly  about  a  (juarter  of  a  mile  west  of  the  same  old 
mine.  These  reefs  do  not  seem  to  have  been  worked  upon.  si» 
presumably  no  gold  has  been  found  yet  in  the  quartz.  They  seem 
to  form  the  western  edge  of  the  belt  of  reef -bearing  counti-y  lyiiiij 
between  them  and  the  quartzite  hills.  In  this  belt  outcrops  of 
quartz  are  very  common,  and  it  is  at  present  impossible  to  say  how 
many  reefs  there  are,  the  belt  being  more  or  less  seamed  with  theiii. 
Their  course  seems  to  be  generally  about  north-east  and  south-west. 

Herman  s  Reward. — On  this  old  lease,  not  occupie<l  at  the  time 
of  my  visit,  there  are  two  old  shafts  which  seem  to  be  somewhei-e 
about  40  feet  deep,  and  some  open-cut  workings,  but  it  is  not  quite 
clear  how  many  reefs  wei-e  worked.  The  principal  one  seems  to  be 
that  worked  in  a  cutting  on  the  outcrop,  whei*e  a  body  of  quartz 
is  seen  about  2  feet  6  inches  to  3  feet  wide,  striking  north-easterly 
aiul  dipping  somewhat  flatly  to  the  south-east.  The  quartz  is  staine<l 
with  oxide  of  iron,  and  also  at  times  with  a  little  oxide  and  carbonate 
of  copper.  Having  been  infoi-med  that  recently  taken  samples 
from  the  outcrop  had  yielded  assay  returns  of  about  25  dwts.  g«>l<l 
per  ton  average  T  took  a  sample  bagful  of  chips  from  the  outcrop  aii<l 
the  broken  (piartz  lying  beside  it,  which  was  assayed  in  Pertli  and 
gave:  — Gold,  4  dwts.  J)  grs.  per  ton;  and  silver,  6  dwts.  13  gi-s.  per 
ton,  showing  that  the  })lace  is  worth  furthei*  pn>specting  and  testhijr. 
According  to  the  Oovernnient  Geologist's  report  of  2f)th  August, 
1006,  it  is  recorded  that  in  1897  there  were  cnished  from  Herman^ 
Reward  cS.4;")  tons  of  ore  for  a  i-etuni  of  lOClO  ozs.  Thi*ee  ton?* 
treate<l  at  Diy  Civek,  S<mth  Australia,  are  also  stated  to  havi- 
returned  4;').00  ounces  of  gold.  The  tiles  of  the  Northern  Puhli<' 
Opinion  show  12  tons  treated  in  1897  for  142.60  ounces,  the.se  tigures, 
thouL'h  not  exactly  agreeing  with  the  above,  referring  probably  t«> 
the  same  returns.  The  information  given  to  the  Government 
Geologist  over  a  year  ago  by  Mj*.  Chas.  Bull,  who  was  then  prospect- 
ing the  locality,  to  the  elTect  that  "  he  had  found  several  small 
patches  of  rich  stone,  but  there  appeared  to  be  no  permanence  in 
the  shoots,"  seems  therefore  to  have  been  very  probably  a  cori*ect 
snnnning  up  of  the  state  ut  affairs.  The  amount  of  w(»rk  done, 
however,  is  not  enough  to  demon.strate  that  the  reefs  are  unpayable 
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altogether,  and  they  seemed  to  ine  well  worth  testing:  in  a  more 
systematic  manner  to  ascertain  if  they  could  not  be  worked  as  a 
proposition  of  somewhat  low  average  g;rade,  with  chances  of  ocea- 
-sional  rich  bunches  of  ore. 

Welcome  G.M,L.  75. — In  this  old  lease  there  are  several  sliafts 
sunk  on  a  large  body  of  quartz,  said  to  be  of  low  grade.     The  reef 
is  in  soft  schist  country  close  to  the  foot  of  the  (luartzite  hills.     No 
work  has  been  done  on  this  of  late  yeai-s,  and  no  cnishing  returns 
are  recorded. 

Porterminna  G.M.L,  135,  and  Porierminna  Kxiended  G.yf.L.  136 
— These  leases  have  been  taken  up  on  parts  of  tlie  old  holdings  of 
the  "Eui-eka"  G.M.L,  94,  and  "  Golden  Pile"  G.M.L.  90,  the  workings 
being  on  the  old  shafts  of  these  two  fonner  leases  and  on  a  new 
discovery  about  half-way  between  these.  At  the  time  of  my  visit 
ihe  "  Golden  Pile"  shaft  had  water  in  it,  and  nothing  coiM  be  seen, 
tlumgh  some  work  had  been  done  recently.  It  was  90  feet  deep 
with  water  up  to  76  feet,  the  (piantity  of  water  having  lately  become 
too  great  for  sinking  to  be  continued  by  manual  labour  alone.  The 
reef  is  about  2  feet  thick,  of  white  (|uartz,  striking  noi'tli  ()4  degi*ees 
east,  and  dipjiing  vertically.  The  manager  told  me  that  assays  of 
fn)m  15  to  20  dwts.  gold  per  ton  ccmld  be  got  at  25  feet  in  the  shaft 
across  a  width  of  two.  to  eight  feet.  Acc^ording  to  Mr.  Beeher. 
Inspector  of  Mines,  cjuoted  in  the  Government  Geologist's  report  of 
29th  August,  1906,  the  prospectors  in  1896  had  got  coarse  gold  in 
the  stone,  and  some  beautiful  specimens  had  been  obtained.  There 
is.  however,  no  official  I'ecord  of  their  retilrns  fnmi  ore  crushed. 

The  **  New  Find  "  had  been  struck  only  a  day  or  two  before  my 
visit,  and  all  the  work  done  on  it  was  a  hole  about  six  feet  deep,  in 
which  the  size  of  the  reef  could  not  be  distinctly  st»en.  The  stone 
i>  bluish  c|uartz  with  stains  of  gi'een  carbotiate  of  copper,  and  a  few 
specks  of  galena,  and  some  of  it  was  very  rich,  though  the  gold  was 
Hne.  T  was  told  that  some  of  this  stuff  ai^sayed  41  ozs.  to  the  ton, 
which  was  quite  credible  for  such  picked  stone.  1  took  a  bag  of 
fragments  from  the  heap  throum  out  of  the  hole  on  the  lode,  which 
gave  on  assay: — Gold,  2  ozs.  17  dwt.  17  gi-s.;  and  silver,  18  dwts. 
12  grs.  per  ton.  The  reef  seems  to  be  a  fairly  strong  body  of 
<jiiartz,  and  is  a.ver>^  promising  prospect. 

The  "Eureka"  shaft  is  sunk  vertically  45  feet  and  then  goes  30 
feet  deeper  on  the  underlay  of  the  reef  to  the  south-east.  The  reef 
rims  north  67  degrees  east,  and  underlays  south-east  about  one  in 
10.  There  is  a  hard  bar  of  bluish  quartz,  and  on  the  sides  of  it 
the  soft  schist  country  carries  numerous  veins  of  quartz  and  ik. 
•auriferous  for  some  width.     I  was  informed  tliat  a  recent  sampling 
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had  gfiven  an  assay  value  of  over  an  ounce  of  gold  per  ton  over  a 
width  of  10  feet.  At  the  45  feet  level  some  crosscutting  has  been 
done,  showing  a  width  of  over  20  feet  of  schistose  lode  matter,  which 
I  was  informed  was  poor  on  the  whole,  but  contained  some  rich 
veiii-s.  The  lode  seems  to  be  a  rather  wide  "  formation"  of  schist 
and  quartz  leaders,  and  will  require  considerable  opening  up  before 
much  can  be  said  about  its  value.  The  owners  seemed  very  wdi 
satisfied  with  their  prospects.  Another  little  reef  of  bluish  quartz 
is  seen  about  150  feet  north  of  the  "  Eureka"  shaft,  in  which  assays 
are  said  to  have  been  got  of  about  seven  dwts.gold  per  ton,  and  it 
seems  probable  that  there  are  several  parallel  reefs  in  this  part  of 
the  mineral  belt. 

I  took  a  sample  of  the  schist  and  quartz  lying  about  the  dump  at 
the  "  Eureka "  shaft,  from  several  places  and  the  assay  return 
was:— Gold,  1  oz.  7  dwt.  5  grs.  per  ton;  silver,  18  dwt.  12  grs.  per 
ton,  which  shows  that  there  is  some  very  payable  ore  to  be  had. 
This  property  seems  ver>'  well  worth  thorough  prospecting,  and 
seeing  that  there  is  a  stretch  of  proved  auriferous  ground  nearly  a 
mile  in  length  from  the  "  Hennan's  Reward  "  to  the  "  Eureka,"  aiid 
that  the  reefs  are  numerous,  it  seems  to  me  that  there  is  a  very  fair 
chance  of  an  important  discovery  being  made  in  this  Weerianna 
belt. 

Tlie  Goveninient  Geologist's  report  of  29th  August,  190(5,  give;: 
the  yield  of  gold  from  the  "Eureka":  — 


Year. 


Ore  crushed. 


Gold  therefroxa. 


Bate  per  ton. 


1H97  ... 
1900  ... 
1905   ... 


Total 


tons. 

10-90 
5-90 
4-00 

ozs. 

12500 

4P80 

3105 

OZB. 

11-45 
7-08 
776 

20-80 

197-85 

9-51 

There  are  no  crushing  plants  at  present  available  in  the  vicinity 
of  Roebourne  at  which  trial  crushiugs  could  be  made,  the  nearest 
being  a  small  prospecting  batterj'  at  Nichol  Bay,  some  twelve  miles 
distant  from  Weerianna.  It  will  therefore  be  necessary  for  a 
battery  to  be  obtained  soon  in  order  that  the  reefs  may  be  satis- 
factorily tested. 

Lower  Nichol  District. 

About  14  miles  west  of  Roebourne  at  the  head  of 
the  estuary  of  the  Nichol  River  there  are  several  gold- 
bearing  reefs  on  which  some  work  has  been  done,  and  there  are 
considerable   alluvial   workings.     The   latter  have  been   worked  off 
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and  on  for  a  long  time  past,  and  two  dryblowei-s  still  on  them  are 
stated  to  have  made  a  living  there  almost  continuously  for  several 
years.  I  was  informed  that  several  **  slugs"  of  irom  five  to  ten 
ounces  in  weight  had  been  got  at  various  times.  The  ground  is 
mostly  shallow,  buT*feome  of  it  in  the  flats  along  the  estuary  is  stated 
to  be  about  nine  feet  deep.  There  is  said  to  be  gold  in  the  mud- 
flats of  the  estuary  and  some  little  time  ago  there  was  a  proposition 
to  work  these  deposits  by  dredging,  but  nothing  has  yet  come  of 
this.  I  cannot  express  any  opinion  upon  the  feasibility  of  this  pro- 
posal on  the  little  I  could  see  of  it  in  a  flying  visit.  Systematic 
testing  of  the  ground  to  be  dredged  is  ob\dously  necessary  before 
a  reliable  opinion  could  be  formed. 

Near  the  head  of  the  estuary  there  are  several  outcrops  of  reefs 
seen  projecting  from  the  mud-flats,  and  some  are  also  seen  a  little 
farther  inland,  as  far  as  the  old  King's  mine.  .  These  reefs  run  fairly 
parallel  to  one  another  on  a  course  of  about  north  70  degrees  east 
with  a  slight  tendency  to  converge  towards  the  east  end.  They  are 
in  schist  country,  well  laminated,  which  I  think  will  prove  to  be 
diorite  schist. 

The  King's  Gold  Mines—Old  G.M.L.  122.— This  reef  runs  north 
70  degrees  east,  and  dips  south-east  40  degrees  to  60  degrees.  It 
has  been  traced  by  workings  for  some  considerable  distance,  but 
these  iare  not  now  accessible  underground.  The  water  level  is  about 
20  feet  below  the  surface.  None  of  the  workings  seem  to  have  been 
extensive.  The  reef  shows  18  inches  to  two  feet  of  quartz,  lying 
parallel  with  the  laminations  of  the  schist.  I  take  it  to  be  a  fissure 
lode  and  a  fairly  strong  one.  The  quartz  eanies  some  copper 
minerals,  and  a  little  gold  can  be  seen  at  times  when  examining  the 
stone.  One  prospector  does  a  little  work  on  this  reef  from  time  to 
rime,  getting  out  stone  from  near  the  surface.  The  mine  has  not 
been  worked  seriously  for  several  years.  Its  recorded  output  is 
shown  below  in  the  general  table  of  returns  from  the  West  Pilbaca 
Goldfield. 

Ninety-Nine  GM.L,  106,  and  Century  (7.ilf.L.  100. -The  Century 
reef  is  the  furthest  north  of  the  group  of  parallel  quartz  reefs 
opened  in  this  locality,  and  outcrops  in  the  beach  under  the  high- 
water  mark  of  the  estuary.  Where  the  outcrop  has  not  been  cut 
away  it  stands  out  from  the  beach  as  a  little  wall  of  quartz  up  to 
two  feet  in  height,  but  most  of  it  has  been  taken  out  to  depths  of 
from  five  to  25  feet,  the  excavation  forming  a  straight  trench  across 
the  beach,  at  present  full. of  water.  The  reef  is  remarkably  regular 
in  size,  strike,  and  dip,  realising  the  ideal  appearance  of  a  reef  a* 
shown  in  text-book  diagrams.  Its  average  width  is  about  two  feet. 
The  quartz  is  stained  a  good  deal  with  oxide  of  iron  and  at  times 
with   copper  carbonates.     Some   veiy   rich  .stone   obtained    from   it 
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was  «!li(>wii  me  by  Mr.  Tozer,  who  has  been  working  it.  This  came 
mostly  from  a  shoot  of  ore.  towards  the  east  end  of  the  outcr»»p, 
where  it  leaves  the  beach  and  crosses  a  flat  ridge  rmining  out  into 
the  mud-flats.  A  little  further  east  the  reef  bend*  slightly  and  seems 
to  dinde  into  two  or  more  branches.  It  is  said,  however,  to  be 
visible  again  across  Nichol  Creek,  on  the  east  side  .of  the  estuary. 
Nonh  of  this  reef  there  is  an  outcrop  of  hardened  and  silicified 
.schist  which  forms  a-  bar  across  the  beach,  and  Mr.  Tozer  informed 
me  that  he  had  never  known  the  tidal  waters  to  come  past  this  bar. 
The  workings  were  full  of  water  at  the  time  of  my  visit,  but  he  said 
that  water  was  not  troublesome  when  the  mine  was  in  operation,  the 
country  schist  beiug  api)arently  fairly  impervious  to  water.  There 
does  not  seem,  therefore,  to  be  nuicli  reason  to  fear  that  the  i^ef  wiJl 
not  be  workable  on  account  of  its  being  on  the  sea  beach,  although 
it  will  clearly  l)e  necessary  to  take  precautions  to  prevent  an  influx 
of  water  In  the  event  of  an  abnonnally  high  tide.  The  beach  is  s»» 
flat  that  a  protective  bank  of  earth  need  only  be  a  very  low  one. 
Mr.  Tozer  has  a  3-head  prospecting  battery  of  250  lb.  stamps  near 
his  mine,  and  ui formed  me  that  he  had  crushed  100  tons  of  ore  with 
it  from  this  mine  with  an  average  return  of  about  3oz.  per  ton, 
tailings  assaying  12  to  lodwts.  per  ton.  About  four  years  ago  Mr. 
J.  W.  Archibald  wprTted  this  reef,  and  also  took  the  outcrop  stone 
from  several  parallel  reefs  lying  betweten  it  and  the  Kings  reef, 
crushing  the  stone  with  a  10-head  battery,  since  removed,  the  boiler 
of  which  is  still  on  the  ground.  He  has  informed  me  that  lie 
crushed  about  800  tons  from  the  reef  for  an  average  retuni  of 
4dwts.  of  fine  gold  to  the  ton,  and  that  there  were  2V2dwts.  per  ton 
fine  srold  in  the  tailin^-s.  He  also  crushed  about  50  tons  of  schisi 
from  near  th^  reef. 

The  group  of  reefs  at  the  Lower  Nichol  seemed  to  me  well 
worth  further  attention  from  prospector,  the  trial  that  has  been 
already  given  to  it  being  by  no  means  conclusive.  The  reefs  are 
distinct  and  strong,  and  the  Century  and  Kings  reefs  have  been 
proved  to  carr>'  gold  for  fairly  long  distances  along  their  outer*>ps. 
The  countiy  rock  is  easily  workable,  and  access  either  by  land  from 
Roeboume  or  by  sea  from  Nichol  Bay  is  not  difficult.  Supplier 
of  mining  timber  and  firewood  are  not  good,  but  are  better  than  in 
most  of  the  Pilbara  fields,  there  being  a  good  deal  of  timber  in  tho 
valley  of  the  Nichol  river  within  reasonable  distance  for  carting. 

The  recorded  returns  from  the  Lower  Nichol  district  are  shown 
in  the  following  General  Table  of  Gold  Production  of  the  W^est 
Pilbara  Goldfield, 
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Iran  Deposits,— About  6  miles  from  Roeboume,  on  the  road  to 
the  Lower  Nichol,  the  road  passes  a  g^reat  outcrop  of  dark  oxide 
of  iron,  which  seems  to  run  uorth-north-easterly.  I  did  not  examine 
this  when  dri\'ing  out  to  the  Nichol,  but  from  the  cursory  glance 
obtained  in  passing  there  seems  to  be  a  very  large  deposit  in  the 
form  of  a  lode,  which  might  be  very  useful  as  flux  for  the  copper 
smelters. 

Other  Discoveries. — While  at  Roeboume  I  heard  of  several  pros- 
pectors having  fomid  gold,  at  various  points  in  the  surrounding 
district,  and  thei*e  seems  little  doubt  that  several  mines  will  be 
opened  up  if  the  prospectors  are  well  supported  by  the  investing 
public.  The  country  is  favourable  for  minerals,  and  much  more 
easily  accessible  and  cheaply  workable  than  the  inland  fields. 

Clarke's  Antimony  and  Gbld  Mines.— Owing  to  receiving  infor- 
mation that  work  had  been  abandoned,  and  the  application  for  leases 
^■ithdrawn,  I  did  not  attempt  to  visit  this  mine  which  has  since  caused 
Die  much  regret,  as  it  tum«d  out  that  the  information  was  to  some 
extent  due  to  a  misunderstanding.  Mr.  Clarke  saw  me  in  Roebourne, 
when  there  was  no  longer  time  to  go  out  to  the  mine  before  the 
arrival  of  the  steamer  by  which  I  had  to  return  to  Perth,  and  told 
nie  that  he  had  been  working  the  minfe  till  a  few  days  before  and 
intended  to  continue  work  as  soon  as  a  difficulty  could  be  settled 
between  himself  and  the  directors  in  Adelaide  of  the  Clarke's  Anti- 
niony-Gk)ld  Syndicate,  N.L.  He  exhibited  some  very  fine  specimens 
of  quartz,  carrying  sulphide  of  antimony  through  it,  and  very  rich 
m  gold,  and  of  very  pure  solid  stibnite  (sulphide  of  antimony) 
and  cervantite  (oxide  of  antimony),  and  informed  me  that  the  lode 
has  been  traced  through  two  blocks  of  40  acres  each  taken  up  upon 
it,  and  was  as  much  as  12  feet  wide  at  surface.  Very  solid  and  pure 
stibnite  is  said  by  him  to  be  readily  obtainable  in  good  quantity, 
and  the  rich  gold  ore  occure  in  a  short  shoot  in  a  good-sized  reef 
which  is  of  fair  value  outside  the  shoot.  Two  shafts  have  been 
sunk,  one  25  feet  deep,  the  other  40  feet.  The  mine  is  near  the 
(•rf)ssing  of  the  Sherlock  River,  on  the  road  from  Roebourne  to 
Croydon,  about  39  miles  from  Roeboume  and  16  miles  from  Croydon 
Station.  It  is  about  24  miles  from  Balla  Balla,  and  eight  miles 
from  Sherlock  Station.  I  cannot  vouch  for  the  information  ob- 
tained from  Mr.  Clarke,  but  he  has  without  doubt  some  excellent 
stibnite  and  some  rich  gold-bearing  ore,  specimens  of  both  from  his 
mine  having  been  shown  to  me  at  Station  Peak  and  Croydon  by 
others,  as  well  as  by  himself  at  Roeboume.  The  disco veiy  seems  to 
he  well  thought  of  by  local  residents  who  are  in  a  position  to  know 
the  truth  about  it. 

Fuchsite  Bock. — A  piece  of  very  green  coloured  rock  was  given 
to  me  at  Roeboume  by  Mr.  A.  G.  Holroyd,  found  in  the  vicinity 
of  the  Sherlock  Station,  which  is  worth  noting  on  account  of  its 
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very  close  resemblance  to  rock  coloured  with  green  carbonate  oi 
copper,  being  thereby  very  liable  to  mislead  prospectors.  It  ei'ii- 
tains  neither  copper  nor  nickel,  the  two  metals  usually  responsiblf 
for  bright  green  colouring  of  ores.  The  Government  Mineralogist 
and  Assayer  examined  it,and  reports  it  to  be  a  "Fuchsite-roek,  con  - 
posed  almost  wholly  of  minute  scales  of  chrome-mica  (fuchsiteK" 
which  is  of  a  bright  green  colour.  It  is  of  no  value,  the  quantity 
of  chromium  in  it  being  too  small  to  allow  of  its  use  for  product  im: 
of  chrome  compounds. 

Whim  Creek  District. 

The  principal  mine  iji  the  Whim  Creek  district  ir 
that  of  the  Whim  Well  Copper  Mines,  Ltd.,  on  N«»rt'a 
Location  71,  which  lies  about  13  miles  south  of  the  jetty  a' 
Balla  Balla,  and  eastward  from  Roebourae  some  50  miles  by  n^ai; 
There  are  also  workings  at  Mt.  Negri,  about  four  miles  north  fmc. 
the  Whim  Well  mine,  and  rather  less  than  three  miles  south-sout/- 
westerly  from  the  latter  lie  those  of  the  Mons  Cupri  mines.  At 
the  time  of  my  visit  work  was  confined  to  the  Whim  Well  Company^ 
mine  and  two  adjacent  leases. 

The  Geological  Survey  of  the  West  Pilbara  Goldfield  has  not 
yet  been  completed  in  the  Whim  Creek  district,  and  ^ly  flyiiii: 
examination  of  the  countiy  in  this  neighbourhood  was  much  to 
brief  to  enable  me  to  say  with  any  certainty  to  which  of  the  foniiii- 
tions  pre\4ously  mentioned  in  the  Geological  sketch  the  principal 
rocks  of  the  locality  should  be  referred.  Those  of  the  Whim  ^Vtll 
mine  and  its  immediate  vicinity  are  mostly  laminated  slates  an' 
schists,  var>^ing  vei-y  much  in  strike  and  dip,  but  generally  dippini: 
northerly  at  somewhat  flat  angles.  The  strike  varies  in  short  distamt^ 
from  north  and  south  to  ea.st  and  west,  and  the  dip  from  easterly  i' 
northerly.  On  the  whole  the  slate  appears  to  be  a  somewhat  ih^- 
lying  series  of  strata  xevy  much  cnimpled.  At  the  Mons  Ciip^ 
the  mine  workings  are  mostly  in  indistinctly  bedded  rooks  comport '^ 
of  fragmentary  argillaceous  and  arenaceous  material  with  fi-e^iiui' 
enclosures  of  rounded  subangular  pieces  of  older  rocks.  Tli»^' 
strata  ave  of  somewhat  tufaceous  nature,  but  I  was  unable  t  ■ 
satisfy  myself  whether  they  were  purely  sedimentary  debrii^  "^ 
felspathic  rocks,  or  truly  volcanic  tuffs  and  agglomerates.  Tli'' 
stiike  is  not  clearly  seen,  but  appears  to  be  more  or  less  north-\v'«>^ 
and  south-eavst,  with  slight  dip  to  the  south-west.  Near  the  nn'H!" 
of  the  lowest  tunnel,*  or  the  southern  side  of  the  hill,  there  is  Ah 
igneous  felspathic  rock  which  may  be  a  dyke,  and  a  somewhat  siiiiila' 
one  is  seen  at  the  water  shafjt.  The  rocks  at  Mons  Cupri  are  inni" 
weathered,  and  it  is  therefoi-e  somewhat  diflficult  to  detennine  th^i' 
true  cla.ssification  without  more  extended  examination  than  1  I'i"' 
time  to  give  them.  From  the  fact  of  the  strata  throughout  ''" 
dL«*trict  having  generally  low  angles  of  dip  and  apparently  fonni'-' 
portiiuis  of  a  much   ciinnpled  but  on   the  whole  rather  flnt-lyi'i- 
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varies,  they  setmi   uiore  likely  to  belong  to  the  "Nullagine  Beds " 

•  •!'  ijie  Geological  Suney  than  to  any  other  formation  yet  recognised 
:»!  I  he  Pilbara  Fields.  In  support  of  this  it  may  be  mentioned 
I  hat  the  road  from  Mallina  to  Whim  Creek  passes  over  hills  on 
V  hifh  vesicidar  lavas  are  largely  developed,  quite  similar  to  those 
'liaracteristic  of  the  Nullagine  formation  in  its  typical  occurrences 
lit^ar  Marble  Bar  and  Nullagine.  Igneous  rocks  very  like  these 
:.re  also  seen  on  the  road  between  Whim  Creek  and  Mons  Cupri, 
hilt  I  did  not  notice  any  showing  the  characteristic  vesicular 
structure. 

Unusual  economic  intei-est  attaches  to  the  geological  structure 
"i  this  district  on  account  of  the  principal  ore-body  yet  discovered, 
Mje  Wliim  Well  lode,  being  possibly  a  truly  bedded  deposit.  It 
lies  veiy  nearly  if  not  quite  in  the  bedding  of  the  enclosing  slates, 
;i;;d  ai)peai*s  to  have  been  in  existence  when  they  were  subjected 
t"  enmipling  through  movements  of  the  earth's  crust,  as  it  partakes 
->«>  far  as  yet  seen —of  the  same  bends  and  twists  as  the  enclosing 
-lute.     It  may  prove  on  further  opening  up  to  be  a  fissure  lode 

•  uisely  following  the  bedding  of  the  slate  where  seen  at  present, 
••Jt  possibly  crossing  it  in  depth,  or  it  may  be  that  it  is  similar 
in  furmation  to  the  celebrated  copper-bearing  schists  of  Mansfield, 
n:  Saxony,  where  there  is  a  truly  bedded  stratum  of  cupriferous 
uaierial  extending  over  an  enormous  area.  At  one  time  it  was 
-;ni*?rally  considered  that  the  copper  ores  of  the  Mansfield  schist 
v.tre  laid  down  sinmltaneously  with  the  sediments  enclosing  them, 
V>nt  more  modem  authorities  mostly  regard  them  as  subsequently 
'  itnirhiced,  holding  that  they  have  been  precipitated  in  the  layer 
"t  ••copper-schist"  from  solutions  traveling  the  country  on 
a(  <M>unt  of  the  schist  having  been  in  some  way  either  more  permeable 
'lian  the  strata  above  and  below  it,  or  containing  constituents  which 
'aiistd  special  precipitation  of  the  ores.  The  occurrence  of  the 
'  ']»per  ores  in  the  "copper-schist"  is  thus  similar  to  that  of  gold 
i:.  tlie  "banket"  reefs  of  South  Africa,  and  the  conglomerate  at 
N  illagine,  in  both  of  which  cases  gold  has  been  deposited  by  second- 
^ty  processes  in  the  interstices  between  the  pebbles  of  a  conglom- 
erate. Tbe  ore  deposits,  however,  in  all  these  cases  are  closely 
"•i.tined  to  the  favourable  stratum,  and  for  mining  purposes  this 

•  ay  l)e  regarded  as  a  bedded  deposit.  As  seen  at  present  there 
*^rns  to  me  to  be  a  \'ery  considerable  possibility  that  the  Whim 
^V<-11  **  lode  "  is  -such  a  deposit,  and  if  so  it  may  be  of  much  indus- 
^Hal  importance  to  determine  the  position  of  the  cupriferous  layer 
••i>f where  in  the  district  by  careful  coiTelation  and  mapping  of  the 
kudosing  strata.  Should  further  exploration,  however,  prove  it 
^^'  be  a  fissure  lode,  and  that  its  apparently  bedded  nature  is  merely 
*-uo  to  a  fortuitous  coincidencfe,  no  special  importance  would  attach 
^>  its  position  in  the  series  of  sedimentary  strata. 

Mr.  E.  J-  Dunn,  F.G.S.,  when  reporting  on  the  Whim  Well 
'j'iiie,  on  8th  January.  1898,  noted  the  conformity  of  the  lode  with 
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the  bedded  planes  of  the  counti*>'  slate,  but  was  of  opinion  that 
"  the  lode  consists. of  a  very  compact  felsite  rock  of  igneous  oriidi.' 
containing  veins,  branches,  and  masses  of  copper  oxide,  carbouati. 
etc.  Mr.  C.  E.  Gibson,  Assistant  GFovemment  Geologist,  in  hi- 
report  of  12th  March,  1906,  also  considers  that  thie  mass  of  the  \'**h- 
is  of  igneous  origin,  regarding  it  as  a  dyke  of  "  what  appears  to  \>^ 
a  decomposed  serpentine  (f)  "  which  "has  undergone  consideral).- 
alteration  down  to  water-level,  and  appears  as  a  soft  light-colon nn: 
aluminous  rock,  which  near  the  surface  is  highly  impregnated— 
principally  on  the  hanging  wall  side — with  copper,  which  occin-s 
as  veins  and  masses  of  blue  and  green  carbonates/'  jVIy  own  obM  r- 
vations  did  not  induce  me  to  adopt  th*e  view  that  the  lode  \Na< 
originally  an- igneous  rock,  whether  regarded  as  an  intrusive  dxkt- 
or  sill,  or  an  interbedded  lava  sheet,  though  in  places  there  w»\v 
occuri-ences  of  indurated  aluminous  material  that  strongly  sugirt'M*^  '- 
an  altered  felsite,  as  I  saw  nothing  in  the  lode  stuff  which  seein-  <i 
to  me  indubitably  of  igneous  origin,  and  which  could  not  equa!i> 
well  be  accounted  for  by  alteration  of  a  bed  of  the  "  country  "  i»> 
the  action  of  lode-forming  agencies  and  subsequent  superli<"ui 
weathering.  In  the  largest  and  richest  parts  of  the  lo<le  yet  work'i 
the  copper  ores  have  been  usually  found  in  a  gangue  largely  (•<■•. 
posed  of  kaolin,  and  while  this  could  be  formed  by  decompositi'  i' 
of  a  felsite  it  could  equally  well  result  from  hydrothemial  or  piu '.- 
matolytic  action  upon  alinuinous  slates,  or  even  from  the  cbeuii'itl 
reactions  which  commonly  take  place  in  the  portions  of  lodes  ahi-  ♦ 
the  water-level  owing  to  oxidation  of  sulphides  and  access  of  d(»wn- 
ward  percolating  surface  water.  The  whole  of  the  mine  workini:^ 
are  as  yet  in  the  zone  of  oxidation  above  the  permanent  watd- 
level,  and  in  consequence  we  find  the  usual  features  of  copper  hul'  - 
under  such  conditions,  viz.,  gossans  nearly  free  fi-oni  copper  n* 
surface,  and  beneath  tliem  "weathered  lode  matter  much  staineri  wif 
carbonates  and  oxides  of  copper  and  iron  oxide,  and  contain ii-' 
rich  secondary  aggregates  of  oxidised  copper  ores  ui  veins,  bun«*lu>, 
and  impregnations,  followed,  a  little  lower  down,  by  rich  seoon»larv 
sulphides.  In  all  this  part  of  the  lode  there  has  be^n  stn-ru 
chemical  action  owing  to  the  oxidation  of  the  original  pyritic  c< '^- 
tents,  soluble  constituents  being  largely  removed  both  from  tit- 
lode-slate  and  the  wall  rock,  leaving  a  residue  of  kaolin.  Dt^"  - 
sition  of  silica  as  quartz  and  chert  is  also  a  common  result  of  i'^*" 
weathering  reactions.  I  saw  nothing  in  the  Whim  Well  lode  tlui* 
did  not  seem  easily  explainable  on  this  basis  without  supposing  t  . - 
there  had  been  any  igneous  dyke,  and  in  the  deepest  workings  the  1*  ii 
gangue  seemed  to  me  to  be  very  similar  to  the  enclosing  count r. 
slates  without  any  appearance  of  tuming  into  felsite  or  other  d>A^ 
i-ock. 


Whim  Well  Copper  Minesy  Ltrf.— This  Company  was  f oni  t  * 
in  July,  1906,  with  a  capital  of  £25.000  in  25,000  oniinary  shart> 
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«'f  t'l  each,  which  was,  in  December  of  the  same  year,  increased  to 
CloD.OOO.  The  Company  owns  location  71  of  100  acres  as  a  free- 
li"l(L  and  has  also  applied  for  several  mineral  leaseholds  under  the 
Mining  Act,  1904.  The  freehold  is  on  a  range  of  small  hills,  the 
ri(ii,'e  of  which  runs  roughly  east  and  west  a  short  distance  to  the 
u'Ttli  of  the  south  boundary  of  the  holding.  The  outcrop  of  the 
i'lle  is  traceable  through  nearly  the  whole  length  of  the  freehold 
"'0  chains),  and  is  seen  again  in  the  ground  held  by  the  Wliira  Well 
Kast  Copper  Co.,  which  adjoins  its  north-east  angle.  The  dip  is 
s"inewhat  flat,  and  often  nearly  the  same  as  the  slope  of  the  hills 
t"  the  northward,  consequently  in  many  places  there  is  very  little 
^•"iiiitrj'  rock  covering  the  lode,  and  it  is  seen  lying  bare  on  the 
surface  of  the  hill.  In  some  of  the  gullies  it  has  been  jjartially 
niimved  by  denudaticm,  and  on  the  ridges  it  is  under  considerable 
f'"MT.  Owing  to  the  flat  dip  of  the  lode  and  the  slopes  of  the  hill 
■lirivfdne,  the  outcrop  is  very  sinuous.  As  already  mentioned, 
'le  lode  itself  is  cnnnpled  conformably  with  the  enclosiiiir  slates, 
ii.«l  therefore  varies  a  good  deal  in  both  stril^e  and  dip.  The  top 
"t  the  hill  where  the  lode  crops  out  has  been  cut  about  in  evei-y 
i'rection  by  open  cuts,  trenches,  and  shallow  shafts,  while  lower 
'i"\vn  several  small  tunnels  have  been  put  in,  from  which  ore  has 
'"■en  stoped  out.  There  are  also  several  old  tunnels,  put  in  before 
''^■'^  fcresent  Company  acquired  the  pi-operty,  which  go  away  into 
^"♦^  lootwall  country  of  the  lode,  and  which  were  from  the  first 
i'ainly  useless  for  working  it,  but  may  have  been  thought  judicious 
^T  i)rospecting  purposes.  In  one  of  these,  under  the  western  surface 
■'"ikings,  there  ai*e  strings  of  ore  tln*ough  \yeathered  country  icck, 
:"nl  a  ^^^nze  has  been  sunk  some  distance  on  a  vein  of  ore  dipping 
"M|M»sitely  to  the  main  lode.  The  ore  at  this  point,  however,  seemed 
^'*  ino  to  be  more  likely  due  to  downward  percolation  of  copper- 
"•aniiir  s^jlutions  from  the  lode  above  during  its  dei'oniposition 
*•  r"n.;;h  weathering  than  to  original  veins,  though  the  vein  in  the 
•'  u/e  niay  perhaps  be  of  more  permanent  character. 


At  several  points  on  the  outcrop  there  are  occurrences  of  brown 
':*1  black  oxides  of  iron  and  manganese,  often  somewhat  siliceous, 
■'  <*irider-like  texture,  which  probably  represent  the  oxidised  re- 
'!<iiris  of  original  bodies  of  pyrites  in  the  lode.  One  of  the  largest 
•f  tlu*se  Is  nearly  over  the  "  ball-room,"  a  large  underground  exca- 
''i^i'»n  from  which  most  of  the  1,054  tons  of  fij-st-class  ore  shipped 
5''  1901  were  obtained.  The  ore  in  this  excavation  was  mostly 
"  liver  "  or  "  tile "  ore,  a  mixture  of  oxides  of  copper  and  iron, 
^^ith  a  considerable  amount  of  green  carbonate  of  copper.  Some 
'"(per  glance  and  black  oxide  of  copper  were  also  obtained.  The 
•rt'  was  of  secondary  nature,  evidently  a  chemical  concentration, 
'  n<l  was  doubtless  formed  by  precipitation  from  cupriferous  solu- 
'•?;.<  from  higher  parts  of  the  lode.  In  the  main  workings  of  the 
I  Jfsent  Company  there  is  a  large  mass  of  rich  ore  of  similar  forma- 
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tion,  rich  oxides,  carbonates,  and  glance  (sulphide)   ore  beiii;:  .:> 
tributed  through  a  kaolin  and  brown  iron  ore  gangue. 

Ak  the  slope  of  the  hills  flattens  out  towards  the  plahi  tho  \o-.<- 
dips  deeper  under  the  surface,  and  two  shafts  have  been  sunk  t-  * 
depth  of  about  SO  feet  to  cut  it.  In  the  nioi-e  easterly  oue  the  wait. 
level  is  at  about  .78  feet,  and  a  ci-osscut  has  been  put  ui  at  7(»  ••■ 
some  15  feet  or  so  to  the  hanging  wall  of  the  lode.  The  cnK-:' 
then  goes  on  for  24  feet  before  cutting  the  footwall.  showiiiir  i 
lode  to  be  about  six  feet  thick  measured  at  right  angles  to  the  wa  s 
This  lode-stuff  contains  some  very  good  glance  ore,  and  is  >ai«I  i" 
have  averaged  six  to  10  per  cent  of  copper  when  being  excin;r.i<: 
A  drive  has  also  been  made  westward  along  the  lode  to  comieit  wir 
the  other  shaft.  The  bedding  of  the  country  at  this  place  r.i::- 
about  north-west  and  wmth-east,  and  the  dip  is  to  the  nonh  h.>'. 
the  lode  confoniiing  with  the  stratification.  The  lode-stuff  l<  <.. 
much  weathered,  and  the  copper  ores  are  still  concentrated  sectr.«i;;} 
j)roduct.s.  Probably  pyritic  ores  will  be  met  with  before  ;;:«  - 
nuich  deeper.  The  lode  is  "  living  "  veiy  satisfactorily  at  the  tl«  f  ■ 
at  which  it  is  seen  m  the  shafts,  and  the  material  comj)<«>iHL:  r 
seemed  to  me  to  be  more  of  the  nature  of  the  filling  of  a  tissnn^  l 
than  of  a  bedded  deposit.  There  Ls  a  veiy  large  area  of  ore-bean- 
stuff  now  proved  between  the  70-feet  level  and  the  top  of  the  1*  < 
and  extension  of  tlic  level  along  the  course  of  the  lode  will  nr.»  <: 
increase  the  reserves  of  ore  which  may  be  regarded  as  *'  in  siuht." 

The  (let^per  development  of  the  mine  below  water-le\^'i  ^\- 
refjuire  sliafls  still  further  to  the  north  than  the  above,  but  l>of«  • 
settling  on  sinking  these  I  would  strongly  advoc^ate  test.inir  '"' 
deposit  in  depth  by  diamond  drill  boring.  The  Hat  dip  make>  n  ^ 
method  of  trial  particularly  serviceable,  and  numerous  holes  <*<'ii. 
rapidly  be  run  down  to  cut  the  lode  so  as  to  prove  its  position  ai; 
give  some  information  as  to  its  value,  and  would  serve  to  ennl^^  i 
mam  shaft  to  be  located  to  the  best  advantage.  It  is  imponr  ' 
to  open  the  lode  below  the  w^ater-level,  not  only  for  the  purp*^^ 
of  exploring  the  mine  and  increasing  the  ore  reser\'es,  but  al-«»  • 
provide  sulphide  ores  with  w^hich  to  smelt  the  lower-grade  oxitli^''^- 
matenal  from  the  shallow  workings,  of  which  there  is  a  veiy  liif*-"^ 
quantity  available. 

The  thickness  of  the  lode  is  very  variable  in  tlie  vai'ious  v«  »•^- 
ings,  being  over  30  feet  in  some  of  the  big  kaolin  bodies,  and  lh^i  ■.• 
down  in  other  places  to  about  two  feet,  or  even  less.  In  the  oxi<l'^*'  • 
zone  there  has  been  so  imich  precipitation  of  ore  in  the  wall  ri* 
that  it  is  often  hard  to  say  how  much  of  the  stained  onprifcr**  -^ 
matter  should  be  regarded  commercially  as  part  of  the  h»df. 
the  width  worked  will  depend  on  the  lextent  to  which  the  valiie>  ; 
payable.  Taking  the  exposures  all  thix>ugh.  the  h)de  would  proha. 
average  fully  six  feet  in  thickness. 
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The  yield  of  ore  from  thu;  mine  has  been  very  good,  the  official 
returns  being  : — 


Y«r. 

Tons  of  Ore. 

Value. 

£ 

Previous  to   1899 

6,638 

49,785 

1899 

1,405 

20,196 

1900 

mi 

Nil 

1901 

1,054 

15,006 

1902  to  1906 

Nil 

Nil 

To  end  of  May,  1907      ... 

976 

25,340 

Total 

10,073 

110,327 

The  present  company  have  up  to  the  end  of  May  shipped  about 
1.1  "0  tons  of  ore  averaging  26  per  cent,  of  copper  (not  yet  all  in- 
cluded in  the  above  return)  and  almost  the  same  amount  shipped  in 
1!*<»1  had  the  same  average  copper  contents.  The  ore  previously 
^iiipped  is  said  to  have  yielded  from  22  to  40  per  cent,  of  copper. 
When  Mr.  E.  J.  Dunn  reported  on  the  mine  in  January,  1808,  he 
j^ainpled  17  dutnps  and  ore-heaps,  mostly  second-class  stuff,  contain- 
inir  3,600  tons  of  ore  and  obtained  an  average  assay  value  of  11.16 
per  eent.  copper,  but  he  points  out  that  800  tons  of  22  per  cent, 
••re  had  been  picked  out  of  this  and  shipped  as  well,  giving  an 
<^verage  for  4,400  tons  of  lo  per  cent.  copp)er.  My  visit  was  nnich 
tno  short  to  »  pennit  of  sampling  or  of  making  any 
measurements  of  the  dumps  now  on  the  mine,  but  the  manager's 
ruui^h  estimate  of  10,000  to  12,000  tons  of  .second-claiss  ore  on  the 
various  dumps,  of  assay  from  8  per  cent,  to  10  per  eent.  copper, 
-'eiiied  very  reasonable.  The  amount  of  ore  in  unbroken  faces  was 
^^Tv  much  larger,  and  according  to  the  manager's  sampling  and 
assays  many  of  these  gave  bulk  values  of  from  10  to  15  per  eent.  of 
copper.  In  1898  Mr.  E.  J.  Dunn  estimated  the  ore  available  from 
short  adits  and  open-cut  workings  at  130,000  tons,  and  a  more 
recent  report,  dated  November,  1906,  by  Mr.  R.  Schloesser,  estimates 
200.000  tons  as  available  above  water-level.  In  the  present  state  of 
^he  mine  such  calculations  can  only  be  taken  as  attempts  to  approxi- 
II. ate  in  figures  to  the  quantity  which  on  present  knowledge  seems 
likely  to  be  obtained,  and  taken  with  this  reservation  they  do  not 
appear  to  me  to  be  in  any  way  unreasonable.  The  quantity  of  ore 
^iiat  there  Is  every  reason  to  expect  can  be  got  is  plaiiily  very 
la  Tire. 

At  present  the  first-class  ore  is  picked  by  hand  and  bagged  for 
shij>raent  to  Europe  and  to  facilitate  this  process  the  Company  are 
about  to  erect  ore-bins  and  machinery  for  better  handling  and 
'iressing.  This  plant  will  greatly  reduce  the  cost  of  hand-dressing 
Ihe  ore,  but  is  not  a  concentrating  plant  in  the  ordinary  sense  of 
<'ije  in  which  the  ore  is  separated  from  the  gangue  by  means  of 
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water  or  a  i)iieaiiiatic  ti'eatmeut.     The  rejected  material  will  siill 
con  I  a  in  a  veiy  appreciable  amount  of  copper. 

According  to  figures  o:iven  to  me  by  the  manager,  Mr.  Sleeman. 
the  t<>tal  costs  of  mining,  shipping,  and  realising  ore  containiDir 
25  per  cent,  copper,  including  smelters'  deductions  from  the  asssiy 
value,  under  present  conditions  have  worked  out  at  about  £10  12s. 
2d.  a  ton  ecjual  to  10.61  >«nits  of  copper  when  the  metal  is  wtirrh 
£100  per  ton  (or  20s.  per  unit).  Of  these  charges  bags,  bagginir. 
and  loadiuiT  amount  to  17s.  a  ton,  cartage  to  the  coast,  lighteratre, 
wharf ao-e,  and  agencj',  30s.  a  ton,  and  ocean  freight  and  insuranee 
37a.  a  ton,  the  total  of  these  items  being  £4  4s.  per  ton.  By  haviiii: 
a  tramway  to  the  coast  and  making  arrangements  to  ship  the  ore  in 
bulk  by  sailing  vessel  there  is  much  hope  that  it  would  be  possible 
to  cut  down  expenses  between  the  mine  and  the  European  smelter  iv 
from  27s.  to  3()s.,  or  say  £2  15s.  less  than  at  present.  The  dressin?? 
plant  will  probably  reduce  present  costs  of  dressing  quite  4s.  a  ton. 
but  it  is  unlikely  that  mining,  administration,  smelting  and  realisatio'j 
charges  would  be  greatly  different  from  those  now  prevailing.  Pn*- 
bably  the  costs  might  be  reduced  by  an  amount  of  about  £3  a  t«ui 
in  all.  to  say  £7  12s.,  equal,  with  copper  at  the  same  price  as  aht»\t'. 
to  7.(i0  units.  This,  however,  would  represent  the  low'est  grade  <'t 
ore  that  would  cover  expenses,  even  at  the  present  goixi  price  «>i 
copjKM*,  and  would  necessitate  very  excellent  aiTangements  for  sliip- 
ping  the  cue.  Should  copper  fall  to  15s.  per  unit  (£75  per  timi. 
it  would  require  nearly  10  per  cent,  of  copper  in  the  ore  to  pay  ilu' 
expenses.  But  ore  of  frtmi  TV^  to  10  per  cent,  copper  should  be 
capable  of  being  Smelted  locally  at  a  good  profit,  so  it  seems  to  1)0 
indicated  that  local  smelting  is  desirable.  As  above  noted  there  i> 
a  large  amount  of  ore  of  about  this  grade  already  broken  out  on 
the  dumps  and  much  more  in  sight,  and  though  doubtless  this  ccMild 
be  picked  over  and  dressed  so  as  to  yield  a  shipping  grade  of  say  12 
to  15  per  cent,  and  seconds  of  less  than  5  per  cent.,  it  seems  to  me. 
without  having  gone  fully  into  the  matter,  that  local  smelting  t*i 
masse  would  be  likely  to  be  the  more  profitable  policy.  The  (jues- 
tion,  hoAvever,  is  one  for  \evy  close  calculation  of  relative  costs  flr<l 
profits  by  those  inunediately  mterested,  and  it  may  be  that  they 
might  fin<I  it  would  suit  them  best  to  pick  and  ship  for  a  tijue 
Whether  local  smelting  or  foreigTi  shipment  is  chosen,  there  will  be 
in  either  case  a  large  amount  of  low-grade  oxide  and  carbonate  on' 
rejected  from  the  superficial  workings  of  the  mine,  and  the  questi»^n 
of  ti-eatmejit  of  this  by  a  lixiviation  process  will  deserve  ven* 
serious  attention. 

The  Company  have  already  decided  to  construct  a  tramway,  or 
light  railway,  from  the  mine  to  Balla  Balla,  and  this  work  is  to  be 
gone  on  with  very  shortly.  The  distance  is  stated  to  be  13.6  mile^> 
This  will  be  an  immense  help  to  the  opening  up  of  the  mine  an<i 
of  the  district  behind  it. 
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They  have  also  considered  the  question  of  smelting  works,  and;. 
I  iHulerstand,  have  picked  upon  a  site  near  Coorinjinna  Pool  at  thfr 
mouth  of  the  Balla  Balla  Creek  about  three  miles  from  tlie  Balla 
Bulla  jetty.  In  this  pool  there  is  a  good  supply  of  fresh  water, 
i^ii'ul  to  be  never  known  to  dry  up,  and  usually  overflowing  into  the 
est  nan'  of  the  creek.  The  water  issues  from  below  a  sheet  4  to  10 
Iwt  thick  of  impure  limestone  of  recent  age,  which  here  overlies 
the  older  slates  and  schists  and  extends  over  a  wide  area  of  the 
<'ua>tal  plain.  Probably  tlie  same  flow  of  water  could  be  got  in 
v/ells  neai-er  the  coast,  close  to  the  Balla  Balla  townsite,  and  in  view 
<»f  rlie  fact  that  the  Coorinjinna  Pool  is  required  for  stock  and  is 
(»t  veiy  great  sendee  to  the  pastoralists  travelling  sheep  and  cattle 
along  the  coastal  stock  route— on  which  it  is  situated— it  would  be 
W>x  to  trj'  to  obtain  a  supply  for  the  smelter  from  wells  rather 
litan  from  the  Pool  and  to  keep  the  works  some  distance  from  it, 
fhouiih  water  could  be  taken  by  pipes  from  it  if  necessary.  A 
Mip])iy  of  salt  water  for  the  water-jackets  of  blast  furnaces  can  be 
'Stained  from  the  estuaiy  at  all  times. 

S<»me  of  the  limestone  above  mentioned  is  pure  enough  for 
v'tlTiug  use  as  flux  and  could  be  very  cheaply  obtained  at  the  pro- 
i'^'M-il  smelt in«r  works  site.  There  is  a  certain  amount  of  fair  oxide  of 
ii'it  Hux  can-ying  some  copper  in  the  Whim  Well  Mine  itself  in 
*U'  oxidised  zone,  and  I  was  informed  that  large  quantities  of  iron 
'•U'  of  good  fluxing  quality  were  obtainable  in  the  neighbourhood 
at  low  cost.  Coke  and  coal  can  be  landed  at  Balla  Balla  fairly 
«ti»'aply  and  when  the  tramway  is  built  the  conditions  for  local 
s'lidting  should  be  on  the  whole  very  favourable.  At  present  the 
Whim  Well  Mine  does  not  produce  sufficient  sulphide  ore  for  matte 
>':if*ltijig.  but  this  will  probably  be  remedied  when  the  lower  levels 
iire  opened  up,  and  a  certain  amount  of  sulphide  ore  can  also  be 
"htained  by  sea  from  the  mines  round  Roebourne.  Smelting  for 
■•lack  copper  might  have  to  be  carried  on  for  a  time  until  more 
Milphides  are  available. 

Should  the  deeper  workings  of  the  mine  provide  a  sufficient 
>'i]»]>ly  of  water  for  smelting  purposes,  as  well  as  for  concentrating 
'..(•  low-grade  sulphides  to  be  expected  in  depth,  or  if  a  good  well 
'•''-re  obtained  near  the  mine,  it  seems  to  me  that  further  considera- 
t"ri  inifjht  well  be  given  to  the  question  of  putting  the  smelting 
<V'»rks  on  or  near  the  mine,  so  that  the  lowest  possible  gi*ade  of  ore 
iiiiuht  be  treated  with  a  minimum  of  handling.  With  the  smelter 
iiiar  the  mine  the  work  of  the  tramway  would  be  much  less  than  if 
.'ill  the  ore  had  to  go  over  it,  and  there  would  be  a  better  balance  of 
I'adiiig,  the  matte  and  copper  going  down  going  far  to  balance 
•lie  coke  and  supplies  going  up,  giving  approximate  equality  of 
l"a<lini2r  both  ways,  a  condition  favourable  for  cheap  running  costs 
'  fi  the  tramway.  Concentration  of  all  work  under  the  manager's 
i:  iijcdiate  supervision  is  also  an  advantage  not  to  be  lost  sight  of. 
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On  the  other  hand  if  the  Company  contemplated  buyi 
ores  from  the  Roeboume,  Ashbnrton,  and  Derby  ti 
could  readily  be  brought  to  Balla  Balla,  the  smelting  s 
coast  would  clearly  have  advantages.  None  of  these  fiel 
could  develop  extensively  without  requiring  local  smelt 
own,  and  sui>plies  from  them  would  therefore  only  be 
obtainable  for  no  long  period. 

The  Whim  Well  East  Copper  Company,  No-Liahiliiy 
66  and  80.  — To  the  'lorth-ea^st  of  the  WHiini  Well  Com 
hold  block  are  two  mineral  leases  of  15  and  24  acres  1 
the  Whim  Well  Eai>t  ('ompany,  on  which  work  was  in 
the  time  of  my  visit.  The  Whim  Well  lode  is  traced 
close  to  the  western  boundary  of  this  property,  and 
lode  found  in  the  latter  is  really  a  continuation  of  it 
seen  at  the  Company's  main  shaft  it  is  nmning  nearb 
south,  the  enclosing  slate  country  confonning  with  it  ii 
dip.  In  some  workings  a  little  further  east  howevei 
lode  and  slates  are  seen  to  turn  to  a  nearly  east  and 
Theie  may  be  a  fault  in  the  lode  between  where  it  is 
property  and  the  last  outcrop  to  the  east  on  the  Whim 
h(>ld;  if  not  there  seems  to  be  an  exceedingly  sudden  b 
lode  and  enclosing  strata.  The  main  shaft  has  been  si 
and  at  the  time  of  my  visit  crosscutting  was  in  progre 
bottom  of  it  to  cut  the  lode.  This  has  been  opened  at 
worked  downwards  on  the  underlay,  passing  through  t 
a  depth  of  about  35  feet  from  surface.  The  lode  stuff  ii 
wide,  composed  of  iron  oxide  and  kaolin  with  oxides  anc 
of  C(^]:>per.  The  manager  told  me  that  20  tons  of  or 
shipped,  which  returned  10 V2  pt*r  cent,  copper,  9ozs.  sil 
and  2^/2dwts.  gold  per  ton.  He  had  about  3  tons  of 
bagged  on  the  mine  and  3  tons  at  Balla  Bajla  waitin. 
Cartage  to  Balla  Balla  cost  20s.,  loading  2s.,  lighterage 
age  2s.,  and  freight  to  Fi'emantle  20s.  He  was  using  25 
ton,  costing  4s.  6d.  per  dozen. 

The  outcrop  has  not  been  traced  very  far  in  this  pi 
the  lode  seems  well  worth  opening  up,  and  by  driving 
soon  be  seen  whether  it  is  extending  in  that  direction. 

Bond's  lie  ward,  M.L.  74.— This  lies  to  the  west  of 
Well  Company's  shafts  above-mentioned.  A  shaft  was 
at  the  time  of  my  visit,  which  was  then  down  fifty  f 
countr\%  dipping  sharply  to  the  E.N.E.  A  little  furth 
dip  is  quite  to  the  east  or  even  a  little  south  of  east.  I 
Well  lf>de  continues  to  conform  with  the  stratification  < 
there  is  a  strong  probability  that  at  this  point  the  w 
entirely  in  the  foot  wall  countr\%  below  the  lode.  The  m 
ceeding  on  the  theory  that  the  lode  is  a  fissure  vein  and 
keep  its  course  westward  as  la.st  seen  in  the  Whim  We 
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iiTespeetive  of  the  enclosing  strata.  It  is  to  be  said  in  favour  of 
this  theoiy  that  uo  siini  lias  been  seen  of  the  lode  outcropping  at 
surface  between  this  shaft  and  those  of  the  Whim  Well  mine,  as  it 
would  if  it  had  bent  round  sharply  conformably  with  the  strata, 
and  in  view  of  the  reasonable  doubt  possible  as  to  the  nature  of 
the  deposit  the  enterprise  of  the  owners  of  this  "n'ound  in  sinking 
to  aiicertain  the  facts  by  the  only  satisfactory^  method— that  of  actual 
milling  work— is  entirely  commendable. 

Mons  Cupri,  M.L.  34. — This  mine  was  fonnerly  worked  by  the 
Balla  Balla  Copper  Mines  Company,  but  has  lately  betm  acquired 
by  the  Whim  Well  Copper  Mines,  Ltd.     It  is  situated  on  a  rounded 
doiue-like  hill  rising  to  a  height  of  perhaps  30()ft.  above  the  sur- 
H'unding  flat  country.     Tiie  top  of  the  hill  is  covered  with  impure 
Inown  iron  ore,  apparently  mostly  fonned  by  oxidation  and  altera- 
tion by  weathering  of  the   underlying  rocks.     These  as  previously 
mentioned  are  felspathic   conglomerates   and   tufaceous  siuidstones. 
The    rocks   outcropping   on    the    surface   just   below    the    ironstone 
<"ipping  of  the  hill  are  ver>'  mucli  stained  and  veined   with  green 
mid  blue  carbonates  of  copper,  silicate   of  copper,  and   oxides  of 
'-'•ipper  and    iron,    the   cupriferous    staining   being   veiy    extensive. 
When  first  found  it  must  have  offered  a  most  attractive  prospect 
fully  justifying  the  name  of  Mons  Cuj)ri   (Hill  of  Copper)   given 
^<>   it.     The   copper-bearing  material   has   been   cut   into   nearly   all 
r«>nnd  the  hill  by  seiies  of  open  cuts  and  quarries,  a  large  amount 
of  Work  having  been  <loiie.     Thei'e  are  also  two  fairly  long  tunnels 
i'rnni  t)pposile  sides  of  the  hill  and  in  one  of  these  a  vein  traced 
fnim  the  surface  workings  has  been  followed  do \m wards  by  a  winze 
lii  the  cuts  and  quarries  there  is  at  first  sight  a  very  attnictive  show 
«»t'  copper,   green  and   blue  colours  appearing  on   every  side,   but 
closer  examination  soon  shows  that  most  of  these  are  due  to  thin 
deposits  of  copper  minerals  in  the  joints  of  the  countiT.     Larger 
\eius  are  not  uncommon,  however,  from  which  fairly  good  carbonate 
and  "liver''  ore  can  t)e  picked,  but  on  the  whole  the  mass  of  cupri- 
ferous n)ck  is  very  poor  and  highly  silicious.     I  siiw  no  place  where 
there  was  any  definite  lode  visible,  with  the  doubtful  exception  of 
>»ne  vein   worked  downwards  by  a  wnize  from  the  open  workings 
i)n  the  south  side  of  the  hill,  and  in  the  winze  below  the  low  level 
tunnel.     Even   tliis  vein  however  might  well  be  due  to  the  cupri- 
rcrcMis  solutions  which  have  stained  the  higher  country  finding  their 
way  downwards  along  a  fracture  somewhat  larger  and  more  regular 
than  the  small  ones  in  which  most  of  the  little  veins  have  been 
IV.nueil.     In  the  low-level  tunnel  the  country'  rock  contained  much 
pyrites,  and  efflorescences  of  C4)pj)er  sulphate  on  the  walls  showed 
that  even  now  the  metal  is  travelling  through  the  rock  in  a  state 
of  solution,   but    I    hardly   think   that   the   pyrites    themselves   are 
siUHciently  cupriferous  to  have  been  the  source  of  the  copper  de- 
Itosits  above.     It  may  be  that  these  are  due  to  repeated  concentrar 
tion  by  superficial  agencies  of  the  copper  present  in  siuail  uuautilies 
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in  the  pyrites,  but  I  hardly  think  that  this  can  be  so.     ll 
me  more  likely  that  the  copper  has  come  from  a  bedded 
one  time  overly iiifr  the  present  surface  of  the  hill  and 
been  removed  by  denudation,  and  that  the  present  ores  a 
from  it  by  dissolved  copper  percolating  downwards  into  1 
lying  counti-y. 

In  some  of  the  cuts  there  are  portions  of  the  rock  w' 
a  considerable  amount  of  copper,  occasional  bunches  of 
carbonate  and  **liver"  ore  being  obtainable,  and  the  ore-dn 
these  workings  show  a  good  deal  of  stuff  which  would  pi 
payable  if  smelted  locally  on  a  fairly  large  scale.  I  was 
however,  that  the  samplings  of  these  dumps  had  been  ut 
appointing,  the  assays  showing  values  nnich  less  than  t 
expect  from  the  appearance  of  the  oi-e.  The  production 
mine  is  shown  by  the  foregohig  table  of  copper  product! 
West  Pilbara  Goldfield  to  have  been  2.009  tons  of  ore 
£12,036. 

There  is  a  small  round  American  water-jacket  sine 
on  this  mine,  but  it  was  run  for  only  a  very  short  tiim 
slag-dump  shows  that  very  little  ore  could  have  been 
Pyrites  imported  from  Spain  was  used  to  supply  the  si 
quired  for  the  matte. 

This  mine  is  on  the  whole  of  low-grade,  but  thei*e  i 
large  total  quantity  of  copper  in  it,  and  it  does  not  seem 
be  in  any  way  a  hopeless  proposition.  The  richer  veins  at 
are  in  places  fairly  plentiful,  and  there  are  chances  of  ini] 
in  this  respect  as  work  proceeds.  Much  work  can  be  don< 
by  open  quarrying  without  underground  mining,  and  the 
hope  that  a  more  definite  lode  of  ore  body  may  be  disco 
a  cheap  lixiviation  treatment  of  the  low-grade  oxide  and 
ores  could  be  instituted  there  would  be  a  very  large  amoui 
able  ore  readily  available.  Experiments  in  this  dii-ectioi 
me  the  most  hopeful  line  of  action,  for  if  the  bulk  of 
rock  could  be  made  to  cover  costs  of  mining  and  treati 
richer  veins  and  bunches  obtained  in  breaking  it  would 
give  a  good  profit.  Valuable  information  as  to  the  exte 
deposit  could  most  rapidly  be  obtained  by  systematic  bori 
diamond  drill,  but  a  considerable  number  of  bores  would  he 

Mallina  Distrust. 
The  Mallina  Station  homestead  lies  about 
east  south  -  east  from  Whim  Creek  on  the  road  tt 
Peak,  and  the  old  mines  are  quite  close  to  the  homestead,  ( 
old  mining  shafts  being  now  the  Station  well.  A  large  a 
work  was  done  here  about  12  years  ago  by  Calvert's  Explor 
about  which  very  little  information  is  now  obtainable.  Th 
is  highly  plicated  schist  and  sandstone  very  possibly  belong 
Mosquito  Creek  beds  of  the  Geological  Sun^ey,  and  the 
are  in  flat  ground.     Work  has  lately  been  resumed  on  the 
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most  of  a  series  of  parallel  quartz  reefs,  on  which  were  the  most 
extensive  of  the  old  workings.  These  extend  along  the  outerop  of 
I  he  reef  for  over  1,200  feet,  in  a  series  of  costeans  and  shafts  of 
.shallow  depth.  The  coiu-se  of  the  lode  is  about  N.  80  degrees  W. 
with  underlay  about  1  in  5  to  the  north.  Near  the  east  end  of  the 
workings  there  were  several  large  shafts,  on  one  of  which  there 
appears  to  have  been  winding  machinery',  and  it  is  said  there  was 
also  a  5  stamp  batteiy.  The  workings  are  not  now  accessible,  but 
the  reef  seeni.<5  to  have  been  a  fairly  strong  one  in  this  part,  there 
being  much  quartz  lying  about  the  dumps— some  of  it  contains  a 
good  deal  of  stibnite.  To  see  if  this  antimonial  ore  carried  gojd  I 
took  a  sample  of  it  from  one  of  the  paddocks,  but  the  assay  result 
was  veiT  poor,  viz. :  — Antimony  5.06  per  cent.,  gold  nil,  silver  Idwt. 
2()grs.  per  ton. 

At  the  time  of  my  visit  work  was  proceeding  at  two  of  the  old 
pn>specting  shafts  close  together  near  the  centre  of  the  outcrop,  the 
western  one  of  which  had  been  equipped  with  a  whip  and  tlie  eastern 
with  a  windlass.  Bailing  was  proceeding  vigorously  to  unwater  the 
shafts  and  drives  therefrom,  which  are  said  to  be  some  400  feet 
in  Ieii'>tli.  The  shafts  are  45  feet  deep.  Unfortunately  the  water 
was  not  got  out  till  two  days  later,  and  I  could  not  see  the  lode  in 
tile  drives.  At  the  outcrop  the  lode  is  seen  to  be  a  large  reef  of 
quartz  (5  to  S  feet  wide  with  well  defined  walls.  The  old  dumps 
contain  some  very  fine  looking  dense  solid  stibnite  (sulphide  of  anti- 
iiiony)  often  heavily  coated  with  cervantite  (oxide  of  antimony), 
and  these  have  recently  been  partially  picked  over  to  obtain  anti- 
mony ore  for  shipment.  One  small  parcel  was  shipped  in  March, 
H'07,  for  sale  in  England,  and  by  the  courtesy  of  the  owners  I  have 
been  enabled  to  obtain  the  following  particulai-s  from  the  account 
sales. 

The  parcel  consisted  of  205  bags,  weighing  gross  7  tons  2  cwt 
3  f|rs.  26  lb.,  equal  to  a  net  dry  weight  of  6  tons  19  cwt.  2  qrs.  23  lbs. 
(f).(>8o3  tons).  The  assay  was  36.20  per  cent,  of  metallic  antimony. 
The  ore  was  sold  at  a  market  rate  (April  1907)  of  £24  per  ton  for 
50  |)er  cent,  ore  less  15s.  per  unit  of  metal  less  than  50  per  cent.,  or 
eciual  to  £13  13s.  per  ton,  but  subject  to  a  further  discount  of  2% 
per  cent.,  which  reduced  the  value  realised  to  £13  6s.  2d.  per  ton, 
iciving  a  value  for  the  parcel  of  £92  19s.  4d.  Shipping  freight, 
dock  and  loading  charges,  and  marine  and  fire  insurance  amounted 
to  £14  5s.  lOd.,  eiiual  to  £2  Os.  lid.  per  ton,  assays  and  sampling 
to  £2  •17s.,  or  8s.  2d.  per  ton,  and  cablegrams  and  commission 
to  £4  19s.  2d.,  or  14s.  2d.  per  ton,  being  a  total  of  £22  2s.  for  these 
charges,  eqaal  to  £3  3s.  3d.  per  ton.  The  net  value  realised  was 
therefore  £70  17s.  4d.,  or  £10  2s.  lid.  per  ton.  Against  this  return 
have,  however,  to  be  charged  all  expenses  in  this  State  of  picking 
the  ore,  bagging  it,  and  forwarding  from  the  mine  to  Fremantle. 
No  allowance  seems  to  have  been  made  by  the  smelters  for  the  small 
anumnt  of  gold  in  the  ore. 
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There  was  a  heap  of  several  tons  of  picked  ore  ly 
gi'ound,  from  which  I  took  a  roug-h  jrrab  sample.  It 
44.96  per  cent,  antimony,  ^old  4dwt.  Ggrs.  per  ton,  and  si 
21^1-8.  per  ton.  The  return  of  antimony  w^as  lower  th; 
pearance  of  the  ore  would  lead  one  to  expect,  but  the  C 
Mineralogist  and  As.sayer  found  on  close  exammation 
was  a  lot  of  silica  through  the  masses  of  stibnite. 

It  is  said  that  along  the  drives,  which  I  could  not  s 
a  large  amount  of  stibnite  visible,  and  that  good  shipj 
freely  obtainable.  The  appearance  of  the  old  dump  see 
firm  this,  there  being  a  very  considerable  amount  of  an 
in  it.  Probably,  as  usual  with  this  mineral,  it  will  be 
richer  lenses  and  bunches  of  greater  or  less  size  from  > 
ping  ore  can  be  hand  picked,  and  also  scattere<l  through 
in  such  a  way  as  to  require  concentration  to  obtain  a 
product.  The  prospects  seem  to  justify  opening  this 
with  a  view  to  testing  if  it  is  worth  working  for  antim 
does  not  seem  to  have  been  regarded  as  worth  picking  on 
mine  was  fii-st  worked.  The  market  value  of  antimony 
ever,  lately  dropped  to  less  than  half  what  it  was  when 
mentioned  parcel  was  sold. 

Near  the  windlass  shaft  there  was  an  old  paddock 
with  little  antimony  in  it,  which  had  evidently  been  put  b; 
some  puipose.  I  took  a  sample  of  this,  hoping  to  get  g 
but  on  assay  it  only  returned— gold  13gi'^  per  ton,  silver  1 
per  ton.  From  the  extent  of  the  old  workings  it  seems 
sumable  that  the  prospects  of  gold  at  first  obtained 
enough  to  induce  the  ownei's  to  persevere  for  a  consid< 
with  theii'  tnal  of  the  mine,  but  there  is  no  appearance  o: 
quantity  of  stone  having  been  crushed.  It  is  unfortuna 
record  of  the  old  tests  has  been  so  completely  lost,  and  nc 
mine  is  being  tried  again  one  of  the  first  things  to  be  dom 
a  systematic  sampling  of  all  accessible  parts  of  the  ree 
antimony  and  gold. 

The  Mining  Handbook  of  ^^\A,  {2nd  edition  lSi)o,  p 
tions  that  at  Mallina  **the  gold  is  associated  with  sulplii< 
mony,  and  in  parts  it  is  ver\^  rich,  but  the  portion  of  the 
carries  much  gold  is  small,  although  the  reef  itself  is  of  i 
This  emphasises  the  necessity  for  very  careful  samplmj 
the  auriferous  parts  of  the  reef. 

Som(j  10  to  15  chains  south  of  this  lode  close  to  t 
homestead  the  outcrops  of  three  or  perhaps  four  pai^alk 
visible,  close  to  one  another.  One  is  a  large  white  outcro] 
dipping  northerly,  in  the  foot  wall  of  which  a  shaft  has 
which  is  now  used  as  the  station  well.  This  is  a  big  loci 
little  work  has  been  done  on  it,  so  presumably  it  has  bee 
be  poor.     About  70  feet  north   there  is  a  parallel   reef 
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inn.  wide  of  quartz  much  iron-stained,  on  which  there  are  some  old 
shallow  workings.  South  of  the  well  some  work  has  also  been  done 
'  n  whsLt  seems  like  a  branch  from  the  big  reef. ,  I  noticed  a  little 
.iiiliiiiony  in  some  of  the  quartz  in  this.  About  200  feet  further 
>''nth  is  the  Stray  Shot  reef,  which  however  dips  somewhat  flatly  to 
the  southward,  its  underlay  being  opposite  to  that  of  the  other  reefs 
<»r  the  series.  This  reef  was  small  but  a  good  deal  of  work  was  done 
"H  it,  and  1  was  informed  that  the  last  crushing  from  it  returned 
"ver  an  ounce  of  gold  t^  the  ton,  also  that  rich  specimens  from  it 
wei-e  sent  to  the  Paris  Exhibition.  To  learn  anything  now  about 
I  ho  value  of  these  reefs  it  would  be  necessary  to  clean  out  the  old 
Workings  and  thoroughly  sample  the  stone. 

Such  gold  returns  from  Mallina  as  have  been  oflicially  recorded 
arv  shown  in  the  foregoing  General  Table  of  Gold  Production  of 
ilie  West  Pilbara  Goldtield,  but  are  probably  veiy  incomplete.  They 
^hnw  103.60  tons  crushed  for  102.S3  ounces  of  tine  gold. 

Mallina  is  of  historical  interest  as  being  the  locality  where  gold 
was  tirst  found  in  the  Pilbara  fields  in  1S8S  by  Mr.  James  Withnell. 

TowRAXNA  District. 
The  Towranna  centre  lies  about  twelve  miles  south- 
^^t  of  Mallina  in  dioritic  seh'ist  country*,  and  has  been 
entirely  deserted  for  some  tliree  or  four  years  past.  The  Govern- 
'^'t'Ut  Geologist's  report  of  16th  November,  11)06,  gives  some  in- 
lormatiou  about  the  old  mines  compile^d  from  the  reports  of  the  In- 
^l>oc-tors  of  Mines,  from  which  the  following  particulars  are  takeji:  — 

A  ver>'  noticeable  feature  of  the  place  is  the  occurrence  of  a 
bt'lr  of  poi-phyry  nnuiing  ueai'ly  noi-th  and  south  in  which  the  reefs 
•M'pear  to  have  been  more  pei'sisteut  and  richer  than  those  found 
in  the  schists.     Very  little  alluvial  gold  was  found. 

Yellow  Aster,  G.M.L.  207. — This  was  the  principal  mine  of  the 
^i>trict,  and  had  some  £13,000  spent  on  it  in  development  work  and 
1^1  the  erecticm  of  a  10-head  battery  and  winding  and  pumping 
l»lant.  There  were  some  eight  shafts  sunk,  one  to  about  the  100 
^^t  level,  and  con.siderable  driving  done.  The  reefs  ran  N.N.W. 
'^itii  easterly  underlay,  and  were  18in.  to  'M)m.  thick,  traversing  the 
'»"n»liyr>'.  Frcmi  1897  to  1800  there  were  cnished  1.000  tons  of  ore 
^f>r  .S7i>.07()zs.  of  gold,  and  a  subs^Mjuent  small  cnishing  in  1001  of 
•'*-^  tons  for  47.6{)ozs.  and  cyaniding  of  the  tailings  which  yielded 
'-■n.JWozs.,  brought  the  total  returns  to  the  end  of  1003  to  1,035 
'"US  for  l,154.72ozs. 

Towranna  Qneen,  G.M.L,  271.  —  The  workings  on  this  lease  were 
"n  a  very  flat  vein  12  inclies  wide;  31  tons  were  cnished  for  22.57ozs. 
"ftiuld.* 

Towranna,  G.M.L.  204.— The  reef  is  said  to  have  been  18  inches 
f^H«k.  C'rushings  are  recorded  from  1897  to  1000,  a  total  of  848.80 
toils  T-eturning  895.70ozs.  of  gold. 
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Bay  Dawn,  G.M.L.  87.— Reef  small— 20  tons  in  1^ 
Tetnrn  of  lo.lSozs.  of  gold. 

Diamond  Jubilee,  G.M.L.  101.— 11.00  tons  returned 
gold. 

The  total  officially  recorded  pi*oduction  of  the  Towrg 
is  1,934.80  tons  crushed  for  2,088.26  fine  ounces  of  goL 
other  mines  were  worked  besides  those  mentioned,  but 
corded  cn^hings. 

Egina  District. 

I  did  not  visit  this  old  centre,  which  is  sai 
Mining  Handbook  of  W.A.,  Second  Edition,  1895. 
have  had  a  "  rich  patch  of  alluvial  workings,"  the  outpr 
does  not  appear  to  have  been  officially  recorded  separai 
Egina  Copper  Mine  is,  however,  shown  to  have  yielded  I 
copper  ore  valued  at  £6,571. 

Croydon  District. 

Between       Towranna       and       Croydon       Station 
travei-ses     flat     valleys     between     ridges     which     appe 
composed  of  diorites  and  schists.     At  Mr.  Macrae's  Croy 
stead   there  is  an   excellent  exposure  of  conglomerates, 
scliists,  probably  of  the  Archaean  "  Mosquito  Creek "  s 
beds  strike  nearly  north  and  south  and  dip  nearly  vertica' 
strongly  jointed  and  often  traversed  bj^  quartz  veins, 
little  gold  is  stated  to  have  been  foimd.     The  grits  seem  U 
composed  of  disintegrated  granitic  material,  and  afford 
building  stone,  made  use  of  in  the  erection  of  the  homei 
ings.     This  building  stone  may  be  very  useful  in  time  as 
becomes  opened  u]).     Going  easterly  from  the  Croydon 
the   Hvelyn   C(>pi)ei-  Mine  the  country  soon   chauires  to 
dioritic  schists. 

Kvelifn  Copper  Mine,  M.L.  31.— About  three  miles 
ward  from  Croydon  Homestead  a  lode  is  .found  strikin 
degrees  east,  in  laminated  gi-eenstone  country,  on  wliich  i 
of  work  has  been  done  at  one  thue  and  another,  princiji 
British  Exploration  of  Australasia,  Ltd.,  Coy.,  and  wh 
cently  been  re-opened.  The  main  shaft  is  said  fo  ho  snr 
but  was  full  of  water  to  45  feet  when  I  saw  it.  A  g< 
work  has  been  done  from  this  shaft  on  a  shoot  of  coppe 
appeals  to  have  been  about  40  feet  long.  At  the  time  > 
a  portion  of  the  oxidise<l  ore  near  the  surface  which  ha 
when  the  mine  was  formerly  worked  was  being  taken  out 
cutting  about  15  feet  deep.  The  lode  in  this  showed  .- 
feet  of  ore,  mostly  oxide  of  iron  and  clayey  matter,  wii 
large  bunches  and  veins  of  oxides,  carbonates,  silicates,  an 
of  copper.  S(Mne  veiy  good  ore  wa.s  to  be  seen  in  the 
and  the  juanager  estimated  that  he  had  in  bags  ready  fc 
about  50  tons  of  ore  containing  20-21  per  cent,  of  coppe 
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There  are  about  eight  other  shafts  on  the  lease,  b 
these  have  been  successful  in  getting  payable  ore.  South- 
main  shaft  the  lode  has  not  been  traced  beyond  the  end  o 
ings  on  the  ore  shoot,  but  to  the  north-east  there  is  a  sti 
brown  iron  ore  outcropping,  and  some  of  the  shafts  sunk  hi 
a  little  copper  ore.  There  seems  to  me  to  be  a  good  cha 
ing  another  shoot  of  ore  by  prospecting  in  the  vicinit; 
shaft,  where  the  brown  iron  ore  outcrop  is  largest.  Th< 
diorite  schist,  fairly  easy  to  work  so  far  as  the  oper 
shown. 

The  recorded  returns  from  the  Evelyn  lease  ai*e:  — T 
April,  1907,  453.00  tons,  value  £5,593. 

Other  leases,  now  voided,  at  Croydon  are  recorded  t 
duced  40  tons  of  ore  valued  at  £595. 

Quamby  {M.L.  103,  formerly  M.L.  47)  and  K 
105)  .-—About  three  miles  northerly  from  the  Evelyn  n 
Eyre,  Gurr,  and  Roberts  have  a  lode  on  these  leases  al 
three  feet  wide,  from  which  green  carbonate  ore  is  bemg 
had  not  time  to  visit  this.  Some  five  U^ns  of  ore  are  sts 
been  bagged  for  shipment,  of  average  assay  about  2 
copper. 

Station  Peak  District. 

From  Croydon  Station  to  Station  Peak 
traverses  mostly  plains  of  granite  country  co 
diorite  hilly  ground  4  or  5  miles  west  of  Station  Pea 
centre  very  little  mining  work  was  going  on,  the  prL 
being  nearly  idle  at  the  time  of  the  visit.  There  are  se^ 
reefs,  mostly  running  more  or  less  east  and  west  in  A  be 
and  diorite  schist  countrv'  whicli  also  runs  east  and  w< 
quai-tzite  and  slate  both  north  and  south  of  it. 

Pilgrim's  Rest  Mine,  G.M.Ls.  117,  118.— The  main 
this  mine  have  been  in  a  large  open  cut  on  the  reef,  the 
which  can  be  folio \ved  for  a  considerable  distance  west^ 
along  the  ndge  of  a  spur  from  a  high  hill  in  that  din 
open   cut   workings   are   between   three  and    four   hund 
length,  and  the  stone  has  mostly  been  worked  out  to  th 
tunnel  by  which  it  was  brought  to  the  back  of  a  20-sta 
Mr.  D.  Bull,  one  of  the  ownei-s  of  the  mine,  informed 
reef  would  average  about  9  feet  in  thickness  in  the  gvc 
worked,  varying  from  2  or  3  feet  up  to  15  or  20  feet^  w 
quite  in  accordance  with  the  appearance  of  the  worked 
The  countr>'  is  diorite  schist  laminated  more  or  less  para 
reef,  but  the  latter  has  smooth  walls  and  often  crosses  th< 
of  the  country  and  so  is  of  the  fissure  lode  type.     The 
solid  bluish  quartz  often  stained  with  bi-own  oxide  of 
the  deepest  workings  contains  a  little  copper  and  ai-sen 
The  course  of  the  reef  is  more  or  less  east  an<l  west,  wi 
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ti»  the  s<.»iith,  but  it  bends  towards  the  east  end  more  to  the  north- 
t'i<>t.  There  are  two  or  more  reefs  and  some  cross  reefs  connecting 
them,  but  my  examination  of  the  mine  was  too  short  to  enable  me 
t"  ::ive  a  description  of  each  of  these.  The  outcrop  to  tne  westward 
i>  somewhat  broken,  the  reef  beinj?  probably  either  dislocated  by 
ncines  or  being  a  series  of  lenses  of  quartz  en  echidon. 

To  the  north-east  of  the  battery  a  shaft  has  been  sunk  132  ft., 
<  utting  the  lode  8  feet  thick  at  100  feet  but  little  work  has  been  dime 
:Vuni  this.  There  is  also  a  water  shaft  about  3o0  feet  south  from  the 
battery,  sunk  to  a  depth  of  105  feet,  and  provided  with  pumping 

iil'pliances. 

According  to  the  official  returns  this  mine  has  pi-oduced,  to  April 
•>th.  1907,  9,888  tons  r)f  ore,  returning  9,321.87ozs.  of  fine  gold. 
iJie  gold  has  been  got  by  amalgamation  alone,  the  tailings  being 
>ia<ked  on  the  gi-ound  for  future  treatment.  It  was  not  possible 
•  '»r  nie  to  ascertain  the  value  of  these  tailings,  Mr.  Bull  informing 
li:*  that  assays  he  had  obtained  gave  an  average  of  5  to  6  dwts.  of 
-'*!<!  per  ton,  while  on  the  other  hand  the  heap  is  said  to  have  .been 
"^'iipled  more  than  once  by  would-be  buyer-s  who  declared  that  their 
n-^^uits  were  only  2  to  3  dwts.  per  ton.  Talking  into  account  the  re- 
t'lnis  obtained  by  amalgamation  and  the  nature  of  the  stone  it  seems 
F'''<'bable  that  the  tailings  still  contain  enough  gold  to  be  worth 
^yaiiiding,  and  if  this  is  shown  to  be  true  by  systematic  sampling  and 
<is>aying  of  the  heap,  they  will  constitute  an  important  asset  to  the 
-'-ine  owners. 

The  mine  has  been  worked  by  the  ownei*s  in  accordance  with  the 
fxji:t»ncies  of  their  position  in  what  can  only  be  termed  a  hand-to- 
^^••tiih  manner,  and  equipped  with  the  20-head  battery  and  other 
•' «i(hiiiery  upon  it  from  time  to  time  as  funds  wore  available  from 
^  '<:•  f-nishings.  The  owners  have  probably  done  a.s  well  as  most  other 
l"''»I»le  Would  do  in  the  same  circumstances,  but  have  not  been  able 
■'♦  <l<*veIop  the  mine  in  the  systematic  and  extensive  manner  required 
t'.r  a  reef  of  this  magnitude.  It  is  a  case  where  a  fair  amount  of 
'*^i*5tal  expended  in  development  and  equipment  is  recjuired  in 
"f^'ler  to  enable  proper  and  eccmomical  mining  and  milling  work  to 

^  <i<*ne,  and  on  the  record  of  the  mine  there  seems  great  likelihood 
j"''f  if  it  were  given  such  development  it  would  become  a  large  and 
^^^^'•♦rtant  concern.  It  seemed  to  me  a  proposition  very  well  worthy 
•*t  the  attention  of  invest^)rs.  In  saying  this  however,  I  must  dis- 
'■'■iHii  putting    forward    this   opinion    as    anything    more    than    the 

'"^'onrable  impression  received  after  seeing  parts  of  the  mine  and 
^"i'liiiiig  its  recorded  output,  my  visit  having  been  much  too  short 
'"  «niable  any  sampling  to  be  done  of  the  ore  in  sight  or  even  to 
*'^it  the  deeper  workings.  Anyone  seriously  intending  to  invest 
"'  the  mine  would  require  to  have  it  systematically  examined  on  his 
"^n  behalf  to  find  out  what  quantities  and  values  of  ore  are  now  in 
^^'M.  and  judge  for  himself  whether  the  future  output  is  likely  to 
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equal  the  past  production  in  averaere  value  of  the  ore 
and  minino;  timber  are  not  very  easy  to  g-et  tit  Statio 
former  costing  30s.  per  cord  and  likely  to  rise  to  35s 
timber  is  not  nnich  irood  for  minin«r  purposes,  straigl 
enoug:h  for  underirround  work  being  hard  to  obtain. 

Some  gold  is  said  to  have  been  got  to  the  west  of  t 
Rest  mine  in  the  outcrop  of  its  reef  in  that  direction, 
the  Pilgrim's  Progress  reef,  which  is  a  parallel  ore  body 
5  chains  to  tlie  south  of  the  Pilgrini^s  Rest  line.  Mr. 
formed  me  that  some  gold  had  also  been  got  to  the  ea 
reef  supposed  to  be  the  eastward  continuation  of  tl 
Rest  reef. 

Galena  Lode. — Mr.  D.  Bull  informed  me  that  there 
carrying  a  good  deal  of  galena  not  very  far  from  the  Pi 
mine,  but  time  did  not  pernyt  of  its  being  visited. 

Armour'a  P. A, —  A  short  distance  east  of  the  Pi 
lease  a  little  work  was  going  on  at  the  time  of  our  y 
small  cross  lo<le,  about  18  inches  thick.  The  quartz  w 
colour  and  showed  gold  freely,  and  contained  a  little 
oxides  and  carbonates  of  copper.  A  small  amount  of 
had  been  raised. 

Hong  Kong. 

This  field  lies  about  5  miles  S.W.  fro 
Peak,  and  w^as  quite  deserted  when  our  party  passed 
though  a  small  party  of  men  had  been  working  very  ree< 
were  on  the  '^Three  Prodigals"  >fease,  G.M.L.  134,  foru 
as  the  *^Queen  Victoria,"  G.M.Li  97,  which  included 
still  earlier  "Hong-Kong,"  G.M.L.  66.  They  had  a  two 
prospecting  battery  dnven  by  a  small  engine  and  boiler 
they  cnished  to  30th  April,  1907,  10.35  tons  of  quartz 
of  19.22ozs.  of  fine  gold.  There  was  also  an  old  2-sta] 
Mill  on  the  ground  and  a  good  rock-breaker.  A  good  <3 
had  been  done,  uiost  of  it  some  years  ago  by  an  Englii 
The  country  is  diorite  schist  lying  at  the  foot  of  a  1 
laminated  quaiizite. 

About  a  mile  to  the  north  of  these  workings  are 
old  ones  Avhich  were  fairly  extensive,  there  being  two  or 
and  several  cuts  into  the  reefs.  There  is  said  to  have 
10-head  batteiy  at  this  spot.  These  workings  appear 
of  the  old  Britaiuiia  mine  (G.M.L.  82,  formerly  Emp 
105).  The  follow^ing  information  about  this  centre  is 
the  report  by  the  Government  Geologist,  dated  16th 
1906:- 

Hong-Kong,  G.M.L.  66. — Two  shafts  were  sunk,  t 
one  70  feet  deep  on  the  underlay  of  a  reef  striking  N. 
underlaying  east  about  1  in  1,  At  55  feet  levels  wei 
feet  north   and  the  same   distance   south.     The   reef   <] 
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deu'.)  below  this  level  and  wa^  small  in  size  (7  incbe 

that  the  stone  from  the  shaft  gave  a  return  of  3ozs.  ] 

5  tons  cruslied  and  10  tons  from  the  drives  avera^ 

The  quartz  was  dense  and  hard  and  contained  quai 

1  and  copper  pyrites  with  a  little  galena.     The  sec( 
lear  the  northern  boundary  of  the  lease  and  was  si 

the  underlay..  The  recorded  production  of  the  Qm 
fs  is  89  tons  crushed  for  82.67ozs.  of  fine  gold. 
Luck,  G.M.L.  62. —This  adjoins  the  Hong-Kong  lease 
id.  An  underlay  shaft  was  sunk  on  an  irregular  re 
les  thick,  from  which  about  15  tons  of  stone  were  rais 
urns   from   the  crushing  do  iiot   appear  to   have  b( 

an,  G.MJj.  63,  Pinyang,  G.M.L.  72,  and  Foochow  G.M 
se  leases  a  little  work  has  been  done,  but  the  only  cm 
»h  there  is  information  seems  to  be  one  from  the  F 
tons  from  an  open  cut  and  shaft  which  returned  83( 
This  is  not  among  the  official  returns.) 

?.s,    G.M.L.    105,    formerly    Britannia,    G.M.L.    82.  — T 
lall  reef  about  8  inches  thick,  running  N.W.  and  S.E.  j 
cal  in  dip.     A  shaft  was  sunk  55  feet,  22G  tons  crust 
800  and  1000,  yielded  335.00ozs.  of  line  gold,  or  at 
>ozs.  per  ton. 

of  Mom,  G.M.L.  73. -Reef  N.  and  S.,  dip  east  75di 
(2  inches)  at  surface.  Two  underlay  shafts  have  b 
50  feet  apart  and  connected  at  the  30ft.  level.  '^ 
.ulted  in  the  northern  shaft  at  25  feet  and  was  two  1 
found  again.  16  tons  crushed  (prior  to  1897)  yieL 
•  fine  gold. 

y,  G.M.L,  93.— The  Break  of  Mom  reef  is  traced  i 
,  and  a  shaft  has  been  sunk  on  the  underlay  40  feet, 

2  inches  thick  at  surface  and  IS  inches  at  the  bott 
t. 

r  Claims  at  Hong  Kong  are  reported  to  have  returi 

old  from  alluvial  gold  and  9  t(ms  of  ore  crushed, 

le  district  to  April  30th,  1907,  being  thereby  brought 

»es  of  fine  gold  from  350.35  tons. 

turns  from  Hong-Kong  centre  are  shown    in   the  G 

of  the  Gold  Production  of  the  West  Pilbara  field  p 

?n. 

Pilbara. 
old  Pilbara  leases  lie  about  three  miles  soi 
irom  Hong-Kong,  and  at  the  time  of  our  visit  were  qi 
le  only  miners  in  the  district  being  alluvial  workers, 
2  were  said  to  be  about  25  scattered  round  the  nei 
There  has  been  a  good  deal  of  alluvial  gold  got  in 
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vicinity,  and  many  men  who  have  worked  here  return  fn 
time  to  try  their  fortune  again.  On  the  south  side  of 
granite  comes  in,  and  tliere  is  a  little  alluvial  tin  ore  to 
most  of  the  old  leases  were  on  diorite  schist  and  laminates 
country.  The  latter  is  vei-y  prominent,  and  is  well  s€ 
saddle,  where  the  mad  to  Hongr-Kong  crosses  the  Black  G 
a  little  distance  from  Pilbara  township.  Here  the  quar 
is  seen  to  contain  sevei*al  strong  veins  of  i-eef  quartz  up  t 
tliick,  numing  north  ()5deg.  east,  and  underlaying  to  the  i 
some  of  which  seemed  worth  testing  for  gold.  The 
quartite  has  every  appearance  of  being  a  much  siliciti< 
zone  in  the  surrounding  dioritic  country. 

Hidden  Treasure,  G.M.L,  1S6  now  25.— Close  to  the 
there  has  been  a  good  deal  of  work  done  on  a  large  c 
quartz,  traceable  for  a  considerable  distance  along  the  e 
low  ridge  running  north-ea*it  and  soutli-we.st.  This  line 
is  said  to  run  south-west  for  over  two  miles  to  a  lai'ge  wl 
hill,  which  is  a  very  prominent  feature  in  the  lands< 
country  is  dionte  schist,  himinated  parallel  with  tlie  reel 
cuttings  into  the  outcrop  have  been  made,  but  are  now  i 
up.  1  understand  tliat  they  showed  the  reef  to  be  nui 
than  the  big  masses  of  quartz  at  surface  woidd  lead  one 
these  masv^es  being  often  portion  of  /the  reef  outcrop  1 
Some  rich  stone  is  said  to  have  been  got  in  the  reef. 
crushing  was  done  with  a  o-hcad  battery,  which  has  beei 
but  after  what  was  evidently  a  very  short  trial  the  work 
doned.  There  is  a  large  amount  of  (piartz  available  if  fi; 
ing  should  show  that  the  ret^f  is  treatable  in  bulk,  but  the 
tion  is  that  it  was  too  potu*.  There  is  no  oHicial  reco 
cnishings  from  this  lease. 

The  following  information  is  extracted  from  the  G 
Geologist's  report  of  lOth  November,  1906  :  — 

The  mining  centre  of  Pilbara  appeal's  to  have  been 
in  July,  1888.  and  the  gullies  and  flats  have  been  ver>'  t 
worked   for  alluvial  gold,  some  thousands  of  ounces,  chi 
nuggets,  and  coarse  gold  having  been  obtained,  much  of 
in  all  probability  never  (officially  reported  to  the  Governn 
occurrence  of  veins  of  intrusive  granite  in  the  district 
courage  search   for  tin,   the   prevailing  geological  condit 
identical  with  those  of  the     tin-hearing     centres     of     th^ 
Goldfield.  ' 

John  Bull,  G.M.L.  7J).  — On  this  lease  there  was  a  s 
80  feet  on  a  vein  of  quartz  six  to  12  inches  thick,  carrying 
of  iron,  lead  and  copper.  A  trial  crushing  of  tive  tons 
have  yielded  2()^/2()zs.  of  gold  per  ton.  A  copious  supply 
is  said  to  have  been  got  in  the  .shaft.  The  recorded  on 
this  lease  is  233.72  ounces  of  fine  gold  from  24  tons  of  s 
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Queen  Mah,  G.M.L.  45  (247).— There  are  two  lines  of  reef  in 
thbi  lease,  both  of  which  were' worked,  but  the  returns  seem  to  have 
Ix^ejj  poor,  100  tons  of  stone  yielding  only  28.51ozs.  of  fine  gold. 

Esmeralda^  G.M.L.  34  (205). — There  is  a  strong  reef,  three  feet 
to  eight  feet  thick  in  this  lease  running  north-north-east,  on  which 
considerable  open  cut  work  has  been  done.  Some  rich  specimen 
f>atches  are  said  to  have  been  obtained,  but  no  returns  are  ifi  the 
*»<ticial  records. 

Compadre,  G.M.L.  29  (200). — Two  parallel  lines  of  reef  were 
\v(»rked  on  this  lease,  showing  stit)ng  bodies  of  quartz.  On  one  an 
underlay  shaft  was  sunk  90  feet. 

Pioneer  Exi ended,  G.M.L.  46  (248),  Pioneer,  G.M.L.  28  (199). 
~A  little  work  has  been  done  on  quartz  veins  in  these  leases,  yield- 
ing s<>me  rich  specimen  stone.  The  gullies  on  them  are  stated  to 
nave  yielded  some  of  the  richest  results  in  the  district  to  the  pros- 
IKctors  ;  24  tons  of  quartz  from  these  leases  are  officially  recorded 
iis  having  produced  31.19  ozs.  of  fine  gold. 

The  official  i-eturns  from  the  Pilbarra  centre  give  to  30th  Aprils 
1907,  a  j-ield  of  293.42ozs.  of  fine  gold  from  148  tons  of  stone 
<Tushed.  The  alluvial  gold  has  not  been  separately  recorded,  being 
included,  so  far  as  known,  in  the  3,303*03  ozs.  of  fine  gold  of  allu- 
vial origin  shown  in  the  foregoing  table  as  obtained  from  the  West 
I'ilbara  Goldfield   generally. 

WoDGiKA  District. 
The  road  from  Pilbara  to  Wodgina  is  mostly  over 
^'at  granite  countr>',  with  frequent  rugged  hills  of  granite 
Hsing  from  the  plains  like  islands  from  the  sea.  The  Wculgina  hills 
lire  a  larger  island  or  chain  of  islands  running  north-north-easterly 
I'T  a  distance  of  over  20  miles  and  rising  steeply  to  a  height  of 
ahont  700  feet  above  the  surrounding  plains,  but  differ  from  the 
J'liialler  hills  in  being  mainly  composed  of  greenstones,  metamorphic, 
and  "diontic  schists,  slates,  and  ferruginous  cjuartzites,  under  which 
^Ik'  jrranite  has  intruded,  and  through  which  it  has  penetrated  in 
»1m'  fc»nii  of  numerous  dykes  of  pegmatitic  character.  The  geo- 
l"dcal  structure  of  this  district  is  fully  described,  with  illustrative 
maps  and  sections,  in  Geological  Survey  Bulletin  No.  23,  to  which 
n-ference  must  be  made  for  details.  The  most  important  feature 
fiom  the  industrial  point  of  view  is  that  the  protruded  pegmatitic 
(lykes  which  break  through  the  older  Archa3an  schists  and  quartzites 
i\iv  fre<juently  themselves  stanniferous  to  a  payable  degi-ee,  and 
^'^m  besides  to  have  causecl  formation  of  true  lodes,  carr>^ing  often 
ndi  tin  ore,  in  the  superincumbent  schists.  There  is  a  veiy  strong 
similarity  in  this  respect  to  the  mode  of  occurrence  of  the  tin  ore 
at  the  celebrated  Mt.  Bischoff  tin  mine  in  Tasmania,  of  Avhich  I 
imve  personal  knowledge,  where  the  ore  has  been  deposited  in  the 
vicinity  of  the  cx»ntact  of  an  intrusion  of  quartz  and  topaz  por- 
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phyry  with  the  very  aueieut  inetamorphic  sandstones  s 
through  whieli  it  breaks,  occurring:  in  the  poiphyry 
crevices  and  seams  in  the  surrounding  sandstone,  in  true 
veins,  and  especially  along  the  actual  contact  of  the  intr 
older  rocks.  The  intrusions  at  Wodgina  appear  to  he  ni 
extensive  than  those  at  Mt.  Bischoff,  and  all  conditions  i 
favourable  for  a  similar  deposit  of  tin  ore  occurring.  V 
and  rich  lumps  of  cassiterite,  50,  60,  and  even  SOlbs. 
have  been  found  in  the  alluvial  workuigs,  and  already  ii 
the  lodes  several  pieces  exceeding  those  in  size  have  been 
besides  rich  lumpy  ore  in  very  valuable  quantities.  It  mi 
that  these  discoveries  already  prove  that  the  conditions  < 
tion  must  have  been  favourable  for  fonuation  of  rich  ti 
some  of  the  mines  at  Wodgina,  and  as  this  is  the  case  we  1 
reason  to  expect  good  discoveries  as  the  workings  ope 
deposits  more  extensively. 

Mt.    Cassiterite y   M.L.   84.  —  The   greater   portion    of 
lies  on  the  AVestern  slope  of  the  hill,  the  gi-ound  being  v 
The  country  is  slate  and  schist,  with  numerous  outcrops  of 
quartzite.     These  often  contain  quartz  of  lode  character, 
brown    oxide    of    iron,    and    frequently    show    brecciated 
torted  structure;  as  explained   previously  in  the  geologic 
they  were  most  probably  beds  of  the     slate     country 
which  have  been  much  fractured  by  earth  movements,  all 
fractured  zone  to  come  under  the  action  of  highly  heat 
escaping  from  the  heated  interior,  which  have  removed  i 
material  and  replaced  it  Avith  silica.     The  brown  iron  on 
seen  in  the  outcrops  is  probably  partly  due  to  superficia 
of  the  (juartzite  with  oxide  of  iron  by  chemical  intercha 
constituents  with  iron  in  solution  in  the  surface  wateis,  i 
to  oxidation  of  contained  pyrites.     The  great  signiiicanc( 
.quartzites  lies  in  the  proof  which  they  afford  of  the  exten: 
in  the  districts  where  they  occur  of  the  same  agencies 
now  generally  believed  to  form  mineral  lodes,  and  it  is  vei 
that  theie  may  be  a  close  connection  between  their  foni 
that  of  the  metalliferous  lodes  of  the  locality.     In  this 
district  where  the  intnision   of  large  granitic   masses  tli 
older  slates  seem  without  doubt  to  be  the  cause  of  the  t 
lodes  being  formed,  it  seems  reasonable  to  suppose  that  th 
tion  of  the  country  to  quartzite  was  also  aecomplished 
same  cause.     The  belts  of  ferruginous  quai'tzite  would 
to  be  regarded  as  large  "  lode  formations "  in  favourabl 
of  which  metallic  ores  might  be  expected  to  occur.     The 
of  the  hill  at  Wodgina  on  which  tire  the  tin  mines  is  on 
quartzitic  country  of  this  sort,  running  north-easterly,  betv 
stones  on  the  north-west  side  and  slates  and  schists  on 
east  side,  and  this  belt  is  greatly  penetrated  by  numerous 
dvkes. 
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Along  tlie  top  of  the  ridge  of  the  hill,  and  especially  round  the 
eaim  near  the  south-^'est  comer,  of  the  Tinstone  lease  (M.L.  89), 
there  is  a  largre  capping  of  brown  iron  oxide,  which  seemed  to  me 
to  partake  more  of  the  character  of  lode  *^  gossan "  than  of  the 
"  laterite "  deposits  found  capping  so  many  hills  in  this  State. 
Remembering  the  occurrence  of  tin  ore  in  the  huge  brown  iron  ore 
deposit  of  the  "  Brown  Face  "  at  Mt.  Bischoff,  for  many  yeai-s  the 
mainstay  of  the  Mt.  Bischoff  mine,  this  brown  iron  ore  seems  to  me 
to  be  worth  very  careful  prospecting  for  tin. 

On  the  Mt.  Cassiterite  lease  good  alluvial  tin  ore  ^^as  found 
in  Ogilvie's  giilly,  and  there  were  also  alluvial  workings  west  of  the 
western  boundary  in  a  gully  running  up  into  the  south-west  comer 
of  the  lease.  In  this  corner  a  little  work  has  been  done  on  some 
tin-bearing  veins  close  to  a  pegmatite  dyke— some  good  tin  ore 
was  obtained,  associated  ^vith  black  tourmaline  and  green  pinguite, 
but  the  ground  is  not  sufficiently  opened  to  give  a  good  view  of  the 
occurrence.  The  main  workint>>:  are  on  a  lode  in  the  north-west 
corner  of  the  lease.  Here  two  tunnels  have  been  driven  from  oppo- 
site sides  of  the  ridge  on  the  course  of  the  lode— which  runs  nearly 
east  and  west— to  fonn  the  top  level  when  connected,  and  on  the 
west  side  another  tunnel  has  been  put  in  lower  down  the  hill.  The 
lode  is  a  true  fissure  vein  from  two  feet  to  a.s  much  as  10  feet  wide, 
with  smootli  walls,  cutting  distinctly  across  the  stratification  of 
the  eountiy.  The  veins  stuff  is  mainly  quartz,  but  there  is  much 
soft  lode  matter  as  well,  mostly  chlorite  and  kaolin,  in  which  the 
best  ore  has  been  found.  The  richness  of  this  ore  will  be  seen  from 
the  fact  that  41  tons  of  clean  tin  ore  are  stated  by  the  owners  to 
have  been  obtaine^l  from  this  lode  without  the  aid  of  machinery 
by  hand-picking  and  the  following  process.  The  soft  lodestuff  is 
thrown  upon  a  round  sieve  worked  by  hand,  on  which  it  is  sliaken 
with  a  motion  similar  to  that  used  in  panning  off  alluvial  gravel 
in  washing  for  gold  or  tin  with  the  ordinar>'  prospector's  dish,  but 
in  this  ease  the  material  is  dry.  The  fine  stuff  goes  through  thfe 
sieve,  and  the  lighter  part  of  the  coarse  material  comes  to  the  top 
and  is  allowed  to  escape  over  the  side  of  the  sieve.  After  working 
for  a  little  time  there  is  a  quantity  of  coarse  lumpy  tin  ore  left 
on  the  sieve,  which  is  then  hand-picked  and  bagged.  The  finer 
material  passing  the  sieves  might  be  treated  on  a  dry-blowing 
*'  shaker  "  to  obtain  the  finer  tin  ore,  *but  at  the  time  I  saw  the 
work  in  progress  only  the  sieve  was  being  used.  The  extfeme 
roughness  of  the  treatment  is  obvious,  and  the  tailings  still  contain 
much  ore,  and  are  being  saved  for  washing  later  on. 

The  owners  have  the  erection  of  a  dressing  plant  imder  con- 
sideration, and  have  lately  been  successful  m  finding  a  good  supply 
of  water  by  boring  in  the  valley  of  McCarthy's  Creek,  a  little  distance 
above  the  township.  At  present  the  ore  is  sent  down  from  the  hill 
by  means  of  a  "flying- fox,"  or  aerial  tramway;  and  timber  for  the 
mine  is  taken  up  the  same  way.     The  mine  will  be  workable  from 
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;uiinels  for  a  long  time,  and  is  at  pi-esent  one  of  much  ] 
la.s  paid  its  way  out  of  tin  pi*oduced,  even  with  the  prim 
>f  ore  di^essing  above  described.  About  23  men  were 
itantly  emphn'ed  in  it  at  the  time  of  our  visit,  and  gc 
uent  work  was  being  done,  the  underground  workuigs 
)f  some  considerable  extent.  The  official  record  of 
Prom  this  mine  to  30th  April,  1907,  is  o').92  tons  of  b 
rained  at  £6,048  (see  table  below). 

Tinstone,  M.L.  SO. — Tliis  lease  is  on  the  ea.stem  .^ 
lills,  and  though  it  adjoins  the  south-east  corner  of  tin 
ierite  lease,  the  ground  is  so  steep  and  rough  that  if  th 
he  latter  mine  put  up  their  proposed  batteiy  near  tl 
in  the  west  side  of  the  ridgx^,  oi-e  from  the  Tinstone  W( 
)e  carted  f  i-om  the  east  side  right  i-ound  the  north  end  of  t 
ance  of  some  seven  miles,  or  else  carried  over  by  an  aei 
[o  reach  it.  Some  alluvial  tin  ore  has  been  got  in  tb 
his  lease.  The  large  outcrop  of  brown  iron  ore  ne&i 
west  angle  of  this  lease  has  been  already  mentioned  a 
I  hard  gossan  with  fretiuent  veins  of  quartz  t ravers 
'eemcd  to  nie  veiy  like  the  capping  of  what  may  pre 
ievy  hu'ue  *'  formation."  A  little  distance  down  the  hi 
1  Cdiisidci'nh'e  outcrop  of  purplish-coloured  Ie|)idolite- 
"^eonuMl  l(»  he  of  the  nature  of  a  vein  or  dyke,  and  Ls  doul 
•oimected  with  the  pegmatite  dykes.  ThL*^  rock  occur 
>tlier  i>arts  of  the  Wodgina  district  in  much  the  same  ws 
)e  regarded  as  a  very  fav<iurable  indication  for  tin,  the 
if  litliia  mica  with  tin  ores  liaving  been  often  noted 
ill  fields.  The  lopidolite  rock  is  hi  considerable  quantitj 
()  he  oft(Mi  fairly  |)iire.  so  may  become  of  some  value  ii 
IS  a  source  of  lithia,  for  which  purpose  this  mineral  has  a 
rahie,  varying  with  the  amount  of  lithia  it  contains. 
i()wc\er.  too  lew  for  shipment  under  present  conditioi 

HU't. 

Two  tunnels  have  been  driven  on  a  lode  running  ; 
»ast  and  s(Mith-west,  and  ccmnected  by  a  rise.  The  coun 
aniinated  schist,  the  lode  cutting  the  lamination  obliqueh 
veil  smoothed  walls.  It  has  considerable  underlay,  i 
;>f  soft  kaolinic  matter  with  quartz  chlorite  and  toum: 
containing  rich  coarse  tin  ore  very  similar  to  that  abo^ 
n  the  Mt.  Cas^siterite  lode,  and  which  is  separated  in  the 
nanner.  About  18  tons  of  ore  are  said  t^)  have  been  si 
he  workings,  some  of  which  does  not  yet  appear  to  hi 
•Inded  in  the  returns  to  the  Mines  Depai'tment.  The  lod' 
vorth  opening  up  on  a  more  extensive  scale  than  has  ; 
enipted. 

The  olTicial  returns  show  an  output  from  this  lease  o 
)f  tin  ore  value<i  at  £1,070. 
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vealth,  M.L.  85. — A  short  distance  west  of  the  Tinstone 
her  oiit<*rop  of  lepidolite  is  seen,  associated  with  quartz, 
"cest  still  are  some  workings  on  a  lode  of  kaolin  and 
er  containing  some  very  nice  tin  ore  in  parts.  The 
not  yet  at  all  extensive,  and  very  little  can  be  said 
The  recorded  returns  from  this  lease  are  2.95  tons  of 
valued  at  £348. 

J.  90.— This  lease  lies  north  of  the  Tinstone,  and  some 
has  been  done  in  a  gully  nuniini?  r.-ilfuvard 
'he  brown  iron  ore  capping  shown  strongly  on  the  top 
I  west  spur  towards  the  south  boundary,  and  beh  \v  this 
de  of  the  spur  a  big  vein  of  kaolin,  quartz,  and  felspar 
>wed,  dipping  very  flatly  under  the  capping.  The 
of  this  lode  is  well  smoothed,  but  the  footwall  seems 
)  kaolin ised  pegmatite,  the  veins  being  ver>'  probably  on 
face  of  a  dyke  of  tliis  rock.  A  winze  was  being  sunk  in 
when  1  ^^sited  the  mine,  and  was  down  20  feet  in  it, 
matter  carrying  a  little  tin  ore  disseminated  through 
down.  This  occurrence  of  tin  ore  through  the  mass 
;ite  dyke  is  notewoi-thy,  as  it  will  probably  recur  fre- 
'  field,  and  these  dykes  are  very  numerous.  Portions 
therefore,  turn  out  to  l)e  worth  working.  There  \»  no 
it  from  this  lease. 

J)aicson\s^  M.L.    110.— Considerable   -Jluvial   working 

in  a  gully  running  north-westerly  tli rough  this  lease. 
'  this  gully  are  some  workings  on  two  lodes  which  have 
'ery  good  tin  ore.  The  ore  is  mostly  in  soft  chloritic 
tiie  Ml.  Cassiterile  and  Titislone  mines,  but  tin  is  also 
f  the  hard  quartz.  The  lo<le  seems  to  nin  about  east- 
b  s<mtherly  undei-lay.  A  shaft  has  been  sunk  iM)  feet, 
t  put  in  from  it  to  the  noiiliern  lode,  which  is  here  a 
dy  of  quartz  and  chlorite.  There  seems  to  be  a  large 
lartzite  "  formation  "  running  with  the  kxle,  but  there 
r  one  out-cropping  very  strongly  on  the  steep  slope 
lich  appears  to  run  off  at  an  angle  to  it.  It  is  by  no 
it  how  many  lodes  there  are,  and  what  are  their  rela- 
lother  and  to  the  ferruginous  quartzites.  The  rock  all 
kings  is  greatly  veined  with  quartz,  and  much  silicified 

a  great  deal  of  it  might  well  be  regarded  as  "  lode 
her  than  ^V(mn(i'>/'  A  good  deal  of  mining  will  have 
fore  the  nature  of  this  ore  occurrence  can  be  fully 
lessi's.  May  and  Dawson  have  had  some  veiy  good  ore, 
d  about  20  tons  of  clean  tin  oxide  by  handpicking  and 
:)re  Ls  sent  down  from  the  mine  by  a  "  flying  fox  "  to 
•eek,  where  it  is  sieved  and  some  of  it  washed  in  a 
e  of  the  ore,  however,  is  pretty  hard,  and  will  require 
)erat«  the  tin.     The  output,  of  this  mine  has  either 

in  to  the  Mines  Department,  or  is  included  in  the 
>undr>'^  Claims  in  the  following  table. 
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Quantity  and  Value  of  Black  Tin  Ore 


Name  of  Lease  or 
Owner. 


1905. 


I  I 

Lode.   Stream.    Total.  I  Value. 


Lode.   ISU 


Toms.  I    Tons.       Tons. 


Tons. 


taiimiin 

lount  C'AjisIterite 

omm  on  wealth 

haiiiberlain 

inslonc 

lount  C'assilerite  North 

niidrj'  Claims 

[ulintT's  Claims 


Total 


4.35 

4 

35 

255 

••      1 

1 

13.85 

13 

85 

1.132 

23.42  ! 

2.95 

.35 

3.60  1 

«.12 

13.25 

13 

25 

1,076 

.15  1 

••      1 

6 

31.45 

31.45 

2,462 

36.50  1 

8 

[.  M.  and  Anchorite 
undry  Claims 
district  OcneraUy 

26.00 
44.95 

26.00 
44.95 

3,425 
6,500 

1.80  :     6 
6 

Total     .. 

70.95 

70.95 

8,926 

1.80  1   12 
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illy  Reported  to 


pril  30th. 
Totol. 
Tons. 


Val 


18.05 


7.10 


10.47 
1.26 


37.48 
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Anchorite.  M.L.  87,  and  H.M..  M.L.  86.-On  ihesi 
considerable  amount  of  tantalite  has  been  obtaine 
sluicing,  water  being  pumped  on  to  the  ground  froE 
McCarthy's  Creek,  by  means  of  a  boiler  and  pump, 
is  mainly  sc'.iistose  diorite,  but  both  leases  are  travers 
dyke  of  pejiuiatitic  granite  running  about  north  and  s 
the  matrix  of  the  tantalite.  In  places  the  dyke  is  a 
composed  of  albite  (soda- felspar)  while  elsewhere  it  i 
quartz.  An  open  cut  in  the  southern  part  of  lease  Xo. 
dykes  of  albite  witli  tine-grained  granitic  rock  betwe< 
the  albite  had  separated  out  on  the  sides  of  the  grai 
Tantalite  was  veiy  freely  visible  in  the  albite.  in  coars 
up  to  many  pounds  in  weight.  Some  veiy  heavy  lun 
obtained,  one  weighing  about  ocwt.,  evidently  deri^ 
weathering  down  of  the  pegmatite.  Towards  the  nor 
lease  there  is  another  set  of  workings  where  tantalite 
tity  has  been  got  in  a  big  outcrop  of  (luartz  and  fels 
lepidolite  rock  is  seen  also  in  the  vicinity. 

The  (jiiantity  of  tantalite  reported  from  these  I 
tons  of  nominal  value  £"),44o,  but  most  of  the  oO.tiO 
the  foregoing  table  jis  from  Sundry  Claims  was  als 
alluvial  workings  on  the  same  ground.  The  actual  se 
Europe  varied  a  good  deal,  and  some  of  the  shipiuent 
yet  stored  in  London  without  having  been  placed  oi 
These  mines  were  worked  energetically  for  a  little  thi 
was  a  ma]-ket  for  the  tantalite,  but  ver^•  soon  consuniei 
lilled,  and  (he  mineral  could  not  be  sold.  There  a 
some  10  tons  «)f  the  ore  beh)nging  to  the  lessees,  an< 
belonging  to  alluvial  woi'kers  still  on  the  leases  bagj 
shipment  when  there  is  a  price  to  be  had  for  it. 

The  industrial  uses  of  tantalite  are  at, present  ver 
the  deman«l  for  the  minei'al  is  theivfort?  small,  but  met 
has  some  very  remarkable  properties  which  will  dou 
its  more  extensive  use  as  time  goes  on.  The  dep«)sii 
seems  to  he  one  of  the  most  extensive  discoveries  of  th< 
made,  and  will  doubtless  be  wurked  as  the  demand 
becomes  established.  The  ore  in  the  solid  albite  rock 
dressing  to  se])arate  it  from  the  gangue,  by  processei< 
to  those  used  in  concentrating  tin  and  wolfram  ores. 

It  is  somewhat  remarkable  and  very  fortunate  tha 
on  these  leases  has  been  vei-y  free  from  tin  ore,  and 
bearing  lodes  t>f  this  district  have  hitherto  been  ver>'  t 
talite,  as  the  separation  of  the  two  minerals  is  imp< 
dinary  washing  processes  and  diflicult  in  the  metallurgi 

Stannum,  M.L.  77. — The  Stannum  leases  are  about 
of  the  Wodgina  gmup  above  described,  and  wei-e  dc 
time  of  our  visit.     They  are  near  the  head  of  a  larg 


Digitized 


by  Google 


369 

61 

eornes  out  on  the  west  side  of  tlie  ran^e,  by  going  up  which  they  may 
be  reached  with  carts  or  other  vehicles.  There  is  a  great  deal  of 
the  metamorphic  quartzite  country  in  the  vicinity,  together  with 
iiiiLssive  and  schistose  greenstones,  through  which  have  been  intruded 
masses  of  porphyry  and  felsite  of  considerable  extent.  Some  of 
The  felsite  is  schistose,  very  possibly  from  the  same  causes  which 
have  caused  lamination  of  the  greenstones.  Thei-e  are  also  peg- 
njatite  dykes  similar  to  those  at  Wodgina  penetrating  these  older 
r<»oks,  and  the  tin  ores  are  in  close  connection  with  these. 

Some  alluvial  workings  have  been  made  in  the  gidly  in  the  N.W. 
aiiirle  of  the  Stanuum  lease,  and  several  shallow  cuts  and  shafts  have 
als«j  been  excavated  on  veins  carrying  tin  oi-e,  on  the  hillside  to  the 
Kuith  of  these.  There  seem  to  be  several  rather  flat-lying  veins  of 
^-mall  thickness  cutting  through  the  felsite  and  gi-eenstone.  They 
I'onsLst  of  quartz,  silvery  mica,  felspar,  and  purplish  lepidolite  and 
caiT\^  some  very  nice  tin  ore,  but  seem  more  likely  to  be  small 
peL'matitic  dykes  than  true  lodee.  If  they  were  a  little  larger  they 
woiild  probably  be  worth  working,  but  I  am  afraid  those  I  saw  are 
rather  too  small  to  be  payable.  The  matrix  is  pretty  hard,  and 
Wd'ild  i*equire  crushing  in  order  to  lih^*ate  the  tin  ore.  The  Gov- 
^rmnent  Geologist's  map  of  the  Stannum  tinfield  (Geological  Sur- 
^'•v  Bulletin  No.  23)  shows  a  lonjj  pe!?matite  dyke  running  south 
*>•<:•»  the  alwve  w-orkings,  and  prospecting  along  this  would  be  well 
•v-  .th  doing. 

The  output  of  tin  ore  recorded  from  the  Stannum  group  of 
lea.-es  is  6.10  ton-  valued  at  £4(il. 

Other  Tin  JJiscoverirs.  —  The  Government  Geologist's  report 
i«U^)logical  Sur\-ey  Bulletin  No.  23)  mentions  several  other  tin  dis- 
'••  v(-ries  in  the  Wodgina  district,  which  I  did  not  visit,  but  so  far 
i-  1  could  learn  none  of  these  have  had  much  work  done  upon  them 
"liH'e  he  described  them.  Close  to  the  road  from  Wodgina  to  Port 
Holland  about  a  mile  from  the  township  I  noticed  an  outcrop  of 
Mnart/.  and  lepidolite  on  w^hich  a  little  work  had  been  done,  and 
^vhich  was  stated  to  contain  some  tin  ore.  It  seemed  worth  opening 
'i|*  more  thoroughly,  being  quite  similar  to  others  of  the  tin-bearing 
l'»^^natitic  dykes  near  the  township. 

The  discover^'  of  tantalum  minerals  and  tin  ore  at  Mt.  York, 
-^*  miles  N.E.  of  Wodgina,  refeiTed  to  in  the  Government  Geolo- 
I'Lst's  report,  is  worth  bearing  in  mind  when  considering  the  Wod- 
^^'ina  district,  as  showing  that  the  stanniferous  area  is  probably  an 
extensive  one.  Though  time  did  not  permit  a  visit  to  the  Mt.  Fran- 
f'ii^o  district  about  26  miles  south  of  Wodgina,  information  ob- 
tained at  the  latter  place  from  the  prospectors,  and  specimens  seen, 
''liMwed  that  good  tin  ore  had  been  got  there  also,  and  srood  speci- 
mens were  also  shown  us  from  Sifflet^s  P.A.,  between  Wodgina  and 
^It.  Francisco.  The  ore  in  both  these  cases  was  enclosed  in  hard 
Inde-matter  of  granitic  structure  which  would  req^iire  crushing  ia 
»'rder  that  the  tin  ore  might  be  liberated. 
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gh  much  of  the  soft  lodestuff  in  this  field  can 
ing  without  crushing,  there  is  harder  material 
he  lodes  which  requires  crushing  to  set  free  th( 
rushing  and  dressing  xtiill  is  therefore  very  muc 
trict.     It  is  probable  that  the  Mt.  Cassiterite  C< 
aery  for  this  purpose  before  long,  on  the  weste 
►ut  owing  to  the  steepness  of  the  intervening  co 
lot  be  easily  accessible  from  the  mines  on  the  ea 
a  battery  near  the  Govermuent  well  on  that  side 
•e  convenient.     This  site  would  also  be  much  m 
prospectoi"^  sending  in  ore  from  Mt.  York  and 
icent  boring  has  shown  that  good  supplies  of  wa 
:her  side  of  the  hill.     Firewood  is  obtainable  n: 
stem  side  than  on  the  western,  there  being  a  fa 
\xm  timber  on  the  flats  of  the  Western  Turner  R 

age  of  ore  and  stores  to  and  from  Port  Hedla 
5  miles,  costs  £8  a  ton.  ^fining  timber  is  scarce 
lOut  6d.  per  lineal  foot. 

WODGINA   TO    TaMBOUKAH. 

road  from  Wodgiua  towards  Tanibou 
Shaw  goes  easterly  for  10  or  12  m 
e  plains,  towards  the  high  rough  country  lyini 
kh  and  Marble  Bai*,  and  then  turns  south-south 
gi'auite  country,  keeping  a  few  miles  west  of 
a  short  distance  south  of  the  Woodstock  Stati 
iito  the  rougher  countr>^  and  crosses  through  il 
he  Shaw  River.  This  part  of  the  hilly  country 
id  uietamorphic  schist  and  quartzite,  with  fi-equ 
ions.  The  fenniginous  quartzites  seem  to  be  w 
the  contact  of  the  schists  with  the  granite. 

r.  Pead's  Woodstock  Station  we  were  shown  s 
:'  chi-j'sotile  asbestos  from  the  Pilbara  Asbestos 
Dut  25  miles  to  the  north-east,  and  some  copper 
bout  4  miles  from  the  homestead,  but  we  had  i 
visiting  these  finds.  The  asbestos  discoveries  h 
d  by  Mr.  P.  C.  Riches,  Acting  Inspector  of  Miii 
)n  them  is  quoted  later  on.  The  copper  ore  w 
onale  of  copper.  (lood  "tile  ore,"  oxide  of  co] 
I,  obtained  from  a  lode  at  Tambourah. 

Tambourah. 

old     mining     centre     has     been     quite     desei 
s    so    far   as  any  serious  work  is  concerned.     I 
in  Geological  Sur\'ey  Bulletin  No.  23  with  the 
map  sliowing  the  lodes  and  country.     The  reefs 
to  form  a  group  of  parallel  veins  running  sli^ 
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of  north  parallel  with  the  lamination  of  the  enclosing;  country  and 
dipping:  at  hig:h  angfles  to  the  eastward.  The  veins  are  numerous 
and  some  of  them  persistent  for  long  distances,  but  mostly  small. 
They  are  roughly  parallel  to  the  contact  between  the  schistose 
iireenstone  country  in  which  most  of  them  occur  and  the  intrusive 
irmnite  on  the  west  side  of  the  field,  but  the  latter  also  sends  in- 
tnisums  into  the  greenstone  and  encloses  numerous  detached  masses 
of  it,  and  some  of  the  reefs  are  in  the  granite.  The  Government 
Geologist  draws  special  attention  to  the  fact  that  many  of  thtj  reefs 
travei-se  both  greenstone  and  granite  country  indiscriminately  and 
"ai-e  likely  to  be  as  persistent  in  depth  as  deposits  of  the  kind  can 
ever  be,  and  they  «re  not  liable  to  be  cut  off  by  the  gi-anite  as  might 
linve  been  the  case  had  the  formation  of  the  reefs  preceded  the 
ijitrusion  thereof."  The  reefs  seem  to  have  carried  a  good  deal  of 
iron  and  copper  pyrites,  and  to  have  gone  down  strongly  into  the 
hard  counti-y  enclosing  them,  but  all  the  workings  were  of  small 
de})th.  There  was  a  10-head  battery  on  the  field  which  iias  been 
leiiKived.  and  a  rusty  Tremain  Mill  still  is  standing  on  the  old  Tam- 
J>oiii'ah  King  lease. 

The  following  table  is  taken  from  the  Government  Geologist's 
ivjHirt  in  Geological  Survey  Bulletin  No.  23  :  — 

>inf,iiti((t1  Table  showing  the  Yield  of  the  Tambouruh  Reefs  up  to 
the  end  of  1905. 


Name  of  Beef. 

Ore 
crushed. 

Gold 
1   therefrom. 

Rate  per  ton. 

tons. 

j           ozs. 

OZB. 

HriUiant      

3500 

21-60 

•61 

Federal         

1100 

15-25 

1-38 

Kirkpatrick 

880) 

208-50 

2-36 

Kushmattie 

140-50 

,        271-65 

1-22 

Old  Australian 

5 :  -50 

,          70-10 

1-36 

P.A 

... 

• 

<,?uartz  Claim  146  ... 

1       1 43-71 

Sundry  Claims? 

639-25 

Jl,264-91 

1-42 

Tumljourah  King  ... 

86-00 

1        1540) 

1-79 

Tambourah  United  § 

34- (0 

1          37-68 

110 

Western  Chief 

654-ro 

1        763-90 

116 

Western  Chief  No.  18 

10200 

11  249-31 

116 

World  8  Fair 

Total         

41200 

1        505  00 

1-22 

2,253-25 

8,606-21 

1 

1-60 

•  Bettiraa  probably  included  under  the  Western  Chief  Mine,  j  Dollied  and  sped- 
m^ns.  X  Includes  20  ozs,  of  dollied  and  specimens  and  333*71  ozs.  of  alluYial.  §  £xao 
liK-ality  unJtBOwn.    !l  Includes  130"  14 ozs.  from  tailings. 

The  smallness'  of  the  reefs  and  the  hardness  of  the  enclosing 
<<nijitr3'  were  probably  the  principal  causes  of  the  abandonment  of 
this  field.  The  average  value  shown  by  the  returns  is  fairly  good, 
tlnKigh  below  the  general  average  of  the  Pilbara  fields,  and,  under 
niore  favourable  working  conditions,  there  seems  reasonable  hope 
tiiat  this  district  might  yet  be  resuscitated. 
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Western  Shaw. 
Our  party  was  not  able  to  visit  the  Wes 
field,  which  lies  about  five  miles  south-east  of  Tamb 
like  it,  has  been  deserted  for  some  years  past.  The  Govern 
grist's  report  (Geological  Surv^ey  BuUetin  No.  23)  sho 
very  similar  to  the  WaiTawoona  field  in  structure.  A  h 
of  alluvial  gold  is  believed  to  have  been  won  by  dryb 
after  the  first  rush  in  1891.  There  are  several  well  de 
i-eefs  of  considerable  length,  conforming  with  the  folij 
enclosing  scliists. 

Synoptical  Table  of  the  Gold  Yield  of  the  Western  Sh 
(From  Geological  Survey ,  Bulletin  No.  25.) 


Name  of  Reef, 


Ore 
cruBhed. 


Gold 
therefrom. 


Imperial  Leases 
Trafalgar 

Total 


tone. 
1,22100 
30-00 


1,25100 


ou. 
1,146-29 
90(X) 


1,236-29 


The  Government  Geologist  states  that  there  is  veiy  li 
within  the  vicinity  of  the  mines,  whilst  timber  for  minin 
ing  purposes  would  have  to  be  carted  at  least  20  miles. 

Tambourah  to  Cooglegong. 
Going  from  Tambourah  eastward  to  Hillside  Stati 
soon     leaves     the     belt     of     schist     and     quartzite     c 
conies    on    to    gi'anite    agaui.        On    the    contact    there 
development    of   quartz   and    jasperoid    quartzite,    and 
for    a     time     shows     a     rough     lamination     parallel 
the  schists.     The  most  prominent  features  in  this  part 
ney  are  two  huge  dykes  of  diabase,  the  Eastern  one  of 
the  Black  Range.     This  extends  in  a  north-north -eastei 
in  almost  a  straight  line  for  about  25  miles,  as  a  ru2^ged 
abniptly    from    the   granite   plains   and   covered    with 
blocks  of  black  stone,  bare  of  vegetation.     It  is  cut  rigb 
Hillside  Station  by  the  Shaw  River,  where  it  is  clearl; 
a   coarsely   ciystalline   quartz   diabase   dyke   breakmg 
granite  countr\'.     The  western  dyke  is  not  quite  so  prom 
seemingly   equally   strong,   and   lies  about    four  miles 
Black  Range.     From  Hillside  Station  the  road  runs  noi 
^ner  granite  countiy,  to  Cooglegong. 

-  Cooglegong  and  Shaw  Tinfield. 

The  Cooglegong  and  Shaw  Tmfields  occupy  a  ve 
area  of  country,  scattei-ed  widely  over  which  ar 
alluvial     workings,      mostly     very     shallow,     which 
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L'ive  eniployinent  to  about  125  men.  At  the  Coog^Iegong  f^entre 
the  Workings  are  on  watereoui-ses  running  into  the  ('ooglejrong 
Creek.  Robert.s*  claim,  which  was  visited,  is  said  to  be  a  character- 
istic example  of  tlie  ordinary  occurrence  of  the  tin.  The  grdund  was 
about  six  feet  deep,  with  about  a  foot  of  rather  angular  quaxtz  and 
felspar  **  wash  "  on  the  bottom,  containing  a  very  fair  amount  of 
soniewhat  coai-se  subangular  tin  ore.  The  more  h;auiy  sui-face  stuff 
jdso  contains  a  little  tine  tin  ore.  The  surface  layer  is  often  richer, 
through  concentration  of  the  ore,  owing  to  gradual  washing  away  of 
the  ligliter  soil,  and  a  good  deal  of  surface  ground  has  therefore  been 
worked  by  dry-M')\vers  wlio  have  not  attenn)ted  to  sin':  f '  r  deeper 
deposits.  The  deeper  leads  on  the  granite  bottom,  like  those  at 
Mooiyella,  belong  to  a  time  when  the  watercourses  had  cut  down  into 
the  bedrock— since  then  there  has  been  a  good  deal  of  filling  up  of 
these  older  channels,  and  the  pi*esent  watercoui^ses  oft.^  i  :*.  n  ab(;ve 
them.  No  really  deep  alluvial  gi'ound  has  yet  been  found,  but  the 
j)resence  of  buried  leads  below  the  existing  watercourses  points  to 
their  discover}^  being  possible  in  any  of  the  larger  alluvial  flats. 
Tl:o  surface  tin-heainng  soil  is  mostly  worked  by  dry-blowinjr,  but 
the  more  clayey  stuff  from  the  leads  has  usually  been  treated  by 
injddling. 

Near  the  2-Mile  Well  t-here  is  a  good  deal  of  dark-coloured  mica 
sihi.st,  strikuig  north-north-east  and  south-south-west  which  seems  to 
be  resting  on  the  gi'anite,  but  is  probably  portion  of  an  older  rock 
under  which  the  granite  has  been  intruded.  Penetrating  this  schist 
tiure  are  several  veins  of  felspar  and  quartz  carrying  tin  ore.  A 
httle  work  has  been  done  on  some  of  these  "  lodes  "  at  a  point  about 
a  mile  north-east  from  the  well.  Fine,  small  parallel  veins  up  to  12 
iriehes  thick  are  seen  lying  flatly  one  above  the  other  in  a  width  of 
about  100  feet,  some  of  them  showing  enough  tin  ore  t>)  be  payable 
if  they  were  a  little  larger  in  size.  The  felspar  is  albite,  as  in  the 
very  similar  case  of  Thomas'  lode  at  Moolyella,  and  the  tantalite 
lode  at  Wculgina.  The  stanniferous  dykes  of  this  tvoo  arc^  without 
doubt,  the  source  of  much  of  the  alluvial  tin  in  this  district,  and  they 
;nv,  therefore,  well  worthy  of  notice  from  prospectors,  in  the  hope  of 
senile  of  them  being  found  large  enough  and  rich  enough  to  be 
worke«l  as  lodes.  Seeing  how  widely  the  tin  ore  is  scattered  it  seems 
probable  that  the  stanniferous  veins  are  very  numerous,  and  amcmg 
them  there  should  be  good  hope  of  a  payable  discovery. 

West  of  Cooglegong,  on  the  fall  of  the  Shaw  River,  several 
men  were  working  near  the  "  Shaw  Patch  "  well,  getting  tin  ore 
fn>in  the  shallow  ground,  and  also  from  somewhat  deeper  leads. 

It  has  been  proposed  to  work  the  beds  of  the  Shaw  River  and 
Cooirlegong  Creek  for  tin  ore,  and  seeing  that  these  streams  are  the 
niain  waterways  of  the  district,  taking  the  drainage  from  a  huge 
t'xient  of  stanniferous  country,  and  being  the  main  channels  into 
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wliich  all  material  denuded  from  the  surface  by  the  acti 
and  running  water  must  have  been  swept  for  a^s,  to  be 
cent  rated  by  a  long;-conthiued  process  of  natural  grou 
there  seems  every  reason  to  believe  that  they  must  cont 
amount  of  tin.  The  beds  ai'e,  however,  very  wide,  and 
considerable  depth  with  li,u:ht  gravel  and  sand  which  woi 
be  removed  to  get  at  any  payable  stanniferous  "wash,-'  s< 
workuig  is  a  proposition  requiring  handling  on  a  fairly 
to  have  any  hope  of  success.  Ordinaiily  there  is  no  wat 
streams,  except  in  pools  hei'e  and  there  along  them,  but 
heavy  rains  to  which  the  district  is  subject,  they  may  b< 
and  deep  rivers  which  would  sweep  away  and  oven 
machifiery  and  sluicing  appliances  that  could  not  bo  vt 
removed. 


i!  I 


1        1  'i 


I  was  not  able  to  get  any  information  of  value  as  t^ 
poets  of  tin  ore  obtainable  in  the  beds  of  these  streams, 
said  to  have  been  sunk  in  the  Cooglegong  bed,  but  were  not 
on  account  of  the  influx  of  water  being  too  great  for  ma 
I  am  very  doubtful,  however,  if  any  determined  effort  h; 
been  made  to  seareh  for  tin  in  these  river  beds,  as  it  she 
a  verv^  diificult  matter  to  sink  deep  enough  to  be  able  to 
.silt  isf actory  samples  of  the  bottom  "wash"  even  if  th 
pretty  heavy.  A  good  deal  of  testing  could  be  done 
boring. 

Should  it  be  found  on  trial  that  there  is  enough  tin  i 
beds  to  be  worth  putting  machinery  upon  them,  the  dep 
be  readily  worked  by  dredging,  provided  also,  that  it  was 
there  was  a  suflicient  supply  of  water  for  this  purpose 
from  the  gravels.  If  a  large  water  supply  is  not  so  vhXa 
readily,  the  problem  of  devising  a  protitable  method  of  wi 
bo  a  diniciilt  one.  The  whole  })roj)osition  reriuires  very  ci 
liminarv  investigaticm. 


The  following  table  shows  the  recorded  production  o1 
ore  from  the  Cooglegong  and  Old  Shaw  Tinfields  to  end 
1907  :- 


1900. 

1907 
(to  30th  April). 

Total  t 

St-am         y^,^^ 

Stream 
Tin. 

Value. 

Stream  T 

Cooglegong     ... 
Old  Shaw 

tons. 
14709 

16,284 

tons. 
40-60 

4,462 

tons 

9i8T 

220-; 

Total     ... 

14709 

JK16,284 

4060 

^4,462 

1,168\^ 

ii.i 
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■  .1  "H*.--*^' 


m  Cooglegong,  across  the  Shaw  River,  the  count  i-y 
to  rough  hills  of  greenstone  schists,  etc.,  of  the  Warra- 

An  alluvial  gold  "  rush,"  known  as  the  "  Keep-it- 
this  vicinity,  and  a  little  further  north  are  the  Asbes- 

lately  acquired  by  the  Pilbara  Asbestos  Coy.  The 
y,  according  to  the  geological  map,  extends  some  15 
>ra  Cooglegong  down  the  Shaw  River,  but  the  boundary 
1  the  greenstone  schists  then  turns  back  again  to  the 
ng  crossed  on  the  road  from  Cooglegong  to  Marble 
Black  Range  Well. 

North  Shaw. 
^oglegong  to  North  Shaw  the  road  lies  over 
5  with  frequent  rocky  ibland-like  hills  of  granite 
rom  them.  Near  North  Shaw  dioritic  schists  are  en- 
ich  fonn  the  country  enclosing  the  auriferous  and 
efs  of  this  centre.  The  old  North  Shaw  township  is 
ed,  and  the  old  mines  have  all  been  abandoned.  The 
reologist  has  quoted  Mr.  Becher's  report  on  these  at 
were  working,  in  Geological  Survey  'Bulletin  No.  23. 
mines  were  the  Eldorado  (G.M.L.  88),  Eldorado  West 
,  Bertha  (G.M.L.  431),  Auraria  (G.M.L.  394),  and 
M.L.S  211-212).     On  these  there  are  fairly  strong  east 

on  which  some  work  has  been  done  to  depths  not  more 

The  stone  contained  a  good  deal  of  sulphides  of  iron, 
>ad,  and  some  silver  ores,  and  some  of  it  was  of  very 

gold.  Mr.  Becher's  report  mentions  that  on  the  Nil 
lease  (G.M,L.  378)  "a  small  very  highly  mineralised 
'  of  about  eight  inches  to  18  inches  outcrops  flatly 
ise  of  low  hill;  probable  course  east  and  west  and 
1,"  and  that  samples  gave  him  good  prospects  of  gold. 
:ely  to  be  the  same  ground  that  has  lately  been  taken 

Bonner  and  Royer  as  a  prospecting  area  for  copper 
ese  prospectors  have  opened  up  beveral  copper-bearing 
of  which  an  old  shallow  shaft  had  been  sunk,  which  is 
of  the  old  Nil  Desperandum  workings.     There  is  an 

vein  of  quartz  and  copper  ores  in  this  shaft  corres- 
r.  Becher's  above  description.  About  20  feet  north  of 
ver,  the  present  prospectors  have  opened  up  a  parallel 
ilso  dipping  flatly  northward,  up  to  two  to  three  feet 
lie  very  good  "  liver  "  or  "  tile  "  ore,  oxide  of  copper, 
green  carbonates  of  copper.  The  ore  vein  is  often  20 
wide,  the  lode  rarrying  a  "  horse "  of  kaolin  in  the 
lap  of  sever-    tons  of  very  good  export  ore  had  been 

the  workings,  which  are  still  merely  shallow  open  cuts 
3,  and  this  was  being  bagged  for  shipment  at  the  time 
These  two  lodes  have  been  traced  some  distance  up  the 
tward,  showing  fair  copper  ore  that  seems  v/ell  wortli 
rther,  and  to  the  south  of  them  is  another  vein  running 
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ii(»i*th  10  deoni'^es  west,  which  contahis  some  nice  oxide  a 
ore  with  quartz,  and  seems  a  fairly  strong  lode.  There  are 
showing  copper  ores  over  an  area  of  two  or  three  i 
vicinity,  requiring  more  prospecting  to  show  which  of 
value.  Near  the  top  of  the  hill,  to  the  east  of  tl 
there  is  a  large  "formation"  of  much  contorted  schist 
dolomite,  which  shows  a  few  stains  of  copper  carboui 
probably  some  close  connection  with  the  lodes  which  se 
into  it.  Very  little  work  has  been  done  yet  to  open  \ 
lodes,  but  from  the  plentiful  occunence  of  green  copi 
and  the  good  value  of  the  ore  already  obtained,  they  sec 
worth  testing  more  thoroughly. 

On  the  day  of  our  visit  another  lode  was  found  s( 
from  the  above  with  good  copper  ore  in  the  outcrop. 
time  to  visit  Watson's  P.A.,  about  two  miles  further  w 
some  very  good  brown  oxide  ore  ("tile"  or  ''liver"  o 
some  of  which  showed  gold  freely  through  it.  The  vei 
be  three  to  15  inches  thick. 


A  sami)le  of  the  "  liver  ore  "  from  Watson's  mine  gi 
Cooglegong  was  analj^ed  by  the  Government  J 
showing  :  — 

I 

No.  o3H<>.     Moisture         

Silica  SiO.      

Alumina  AljO 3  ...         ...         ...         ...         ... 

Lime  CaO 

Iron  Fe  

Copper  Cu       ...         ...         ...         ...         ...         ...     - 

Sulphur  S       

Oxygen  O,  Carbonic  Acid  CO,,  etc.         


No  Nickel,  Zinc,  or  Lead. 


On  dry  ore  the  assay  is- 

Copper 

Silver  ... 

Gold     


29ozB.  45dwte. 
Ooza.  Odwts. 


Messrs.  Maher  and  Miles,  of  Marble  Bar,  were  goo 
give  me  a  copy  of  the  account  sales  of  parcels  sold  from 
Royer's  P.A.  to  the  Fremantle  Smelting  Works,  whieli 
esting  figures,  not  only  of  the  value  of  the  ore,  but  a 
marketing  and  smelting  it. 


J  \^ 


Digitized 


by  Google 


377     5 


\ 


rU,  6th  February,  1907.     \£   s.  d, 

cwia.  qrs.  lbs.  I 

Ore  =  19    3    23  | 

=  18-75  =  18-71  units  ...  |  0  19    8 


7 4    0    0 

JB  8.  d.  I 
^  charges  ...  2  2  0  { 
Emd  wharfage  14  0  i 
e,  Harbour  I 

'8,    insurance,  ] 

>mmi8sion     ...     7  14    0  ; 


tons.  cwte.  qrs.  lba.| 
Ore  =  1        0      3     4 
r  26-00  =  22  per  cent.  ...      0  19    8 

-  3  I 


...        13 

£    8.  d. 
^  charges      ...     2    2    0 
and    haulage    1     8  10  | 
ge,  harbour 
^es,  insurance, 
commission  ...     7  14    0 


4    0    0 


iment,  2oth  March,  1907. 

tons.  owts.  qrs.  lbs. 
>rOre=  3       14     0    0 

=  29'6  per  cent. 

£  s.  d. 

ig  charges      ...7  8    0 

,  haulage,  etc.    5  16 
ge,  harbour 
rges,  insurance, 

commission...  28  9  10 


£    3.   d. 


18  10     5 


0  12  10 


22  12     8 


0  10     3 


£      s.    d. 


19     3     3 


11     0     0 


0  19     9 


nmeni,  5th  April,  1907. 

tons.  cwts.  qrs.  Ibs.i 
BT  Ore  =2      0      2     26 


23     2  11 


11     4  10 


108  19     5 


40  19     4 


=  20-85 

£    s.  d. 
ig  charges     ...     4    1     5 

,  etc 2    3    8 

are,     harbour 
rges,  insurance, 

16     1  10 

0  18    0 

38    4     1  1 

! 

22    6    6 

£7  tons.  15cwts.  Iqr.24lb8. 

1 

1 

8     3     3 


11  18     1 


68     0     1 


15  17     7 
I     103  19     O 


\  I 


>  is 


t! 
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Siiiiiraarising  these  we  get — 


7  tons  I5cwt.  Iqr.24lb3.  net 
of  or©  —  7*7732  tons 

Smelting  chargea    ... 

Steamer,  freight,  wharfage, 
and  haulage  at  Fremantle 

Cartage,  handling  at  ship- 
ping port,  insurance,  and 
commission 


Costs. 

Gross  Value. 

P 

£    s.  d. 

£       8.   d. 

^  8.    d 

15  id  5 

189    9    8 

2    0    4 

9  17     7 

1     5     5 

69  19     8 

•    85  10     8 

7  14    4 

Total. 

net  ^103    198.   Od.  = 

111  the  above  method  ol*  reekoiiins:  the  deduction  of 
of  copper  from  the  assay  vahie  is  made  before  computin 
value.  The  average  price  realised  wai>  19s.  3d,  per  unit, 
full  assay  value  was  £2  17s.  9d.  more  than  the  above  g 
or  £27  5s.  3d.  a  ton,  and  the  smelting  charges  were  als( 
ji^reater  by  the  same  amount,  thus  coming  to  £4  18s.  h 
and  making  total  costs,  as  reckoned  against  full  assay 
17s.  lOd.  The  costs  of  mining  and  hand-picking  the  or 
and  filling  and  sewing  bags,  are  not  included  in  these  1 
are  char-geable  against  the  net  return.  The  cai-tage  to  Po 
was  done  at  a  veiy  low  figure  for  the  district,  viz.,  £6 
this  favourable  rate  could  not  be  always  obtained. 
J) rices  of  copper  the  ore  would  have  to  have  an  assay  val 
on  17  per  cent,  to  pay  expenses  of  mining,  bagging,  e 
smelting.  It  is  clear,  therefore,  that  no  extensive  copj 
can  he  expected  until  this  excessive  figure  can  be  great  1 
The  l)cst  hi)pe  is  that  the  mines  will  prove  themselves  able 
a  small  smelting  furnace  on  the  spot,  but  until  they  are  ] 
opened  uj)  than  is  yet  done  this  cannot  be  thought  of. 
coi)]>cr  disc<iveries  are  made  in  the  tield,  however,  the  a 
any  time  assume  a  different  aspect. 

The  official  record  of  gold  returns  i*eported  to  the  Miii 
meiit  to  end  of  April,  1007,  from  North  Shaw  is:  — 

Alluvial 7*53  023.  fine. 

Dollied  and  Specimens 567*06        „ 

Ore  treated,  351-45  tons  for    ...     674*72 


Total       351-45 


..  1,249-31 


North  Suaw  to  Marble  Bar. 

The   route   followed   ran   eastward   to   the   Black   Rs 
there  joining  the   road    from    Cooglegong  to   Marble   Be 
soon    after   leaving   the   old    Eldorado   mines   at   North 
road    pas.ses    on    to    granite    country,    which    continues 
Range    Well.        Not    far    from    North    Shaw,   a   big    dia 
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ar  to  that  foniiing:  the  Black  Ran^e.  North 
aii^  Well  we  come  fi^-st  upon  a  conrj^e  con- 
nite  and  greenstone  boulders,  which  is  very  pro- 
basal  beds  of  the  Nullagine  series.  The  country 
ly  from  here  onwards  nearly  to  Marble  Bar,  and 
itly  composed  of  flat-lying  slates,  conglomerates, 
e  Nullagine  series.  This  interesting  stretch  of 
bed  more  fully  in  Geological  Survey  Bulletin  No. 
Bading  of  the  Just-in-Time  mining  centre.  This 
visited  by  me,  no  w^ork  being  in  progress  there. 
Geologist  in  his  Bulletin  has  draw  attention  to 
►ntents  of  some  of  the  basal  conglomerates  of  the 
it  this  place,  and  has  described  three  of  the  mines 
mrk  was  done  on  these  conglomerates.  The  re- 
nall,  only  60  tons  having  been  returned  as  crushed 
.30ozs.  of  gold  (unrefined).  Mr.  Maitland  remarks 
of  an  auriferous  conglomerate,  in  the  same  strati- 
at  least  50  miles  distant  from  Nullagine  where 
pal  conditions  prevail,  would  seem  to  encourage 
rection  of  carefully  prospecting  other  portions  of 
irs  of  the  series,  which  occupy  such  an  extensive 
i-west  district." 


Marble  Bar  District. 
ical    Sui-vey    report    and    map     (Geological    Sur- 
No.     20,     pp.     105-120)      of     the     Marble     Bar 

0  possess  a  rather  complicated  geological  structure, 
separate  sorts  of  rock  having  been  distinguished 

'he  main  countrj^  on  the  west  side  of  the  field  is 
amoi-phie  schists,  and  on  the  east  side  granite,  but 
ited  by  numerous  dykes  of  poi-phyry,  diabase,  and 
►arts  of  the  district  overlaid  by  lavas,  agglomerates, 
,  belonging  to  the  Nullagine  formation.  The  cele- 
Bar,"  on  the  Coongan  River,  is  a  huge  outcrop  of 
uartzite  referred  to  previously  in  the  geological 
ig  the  schist.  It  is  ver>'  regularly  laminated,  and 
)loured  in  shades  of  pink,  red,  and  blue-black  shades, 
highly  suitable  for  ornamental  lapidary's  work. 
5  contact  of  the  granite  and  the  schist,  and  running 
d  south  for  about  three  miles  in  length,  there  lies 
)elt  of  sheared  greenstone  very  similar  to  the  schis- 

1  amphibolites  of  the  Eastern  Goldfields,  and  along 
succession  of  quartz  reefs,  on  which  a  good  deal  of 

IS  been  done,  and  which  have  yielded  a  very  con- 
it  of  gold.  The  reefs  have  various  directions  of 
;r  greatly  in  the  amount  of  their  underlay.  The 
eoimtry  is  hilly— though  none  of  the  hills  are  very 
aversed  by  numerous  ridges  and  gullies.  In  many 
lere  has  been  a  lot  of  working  for  alluvial  gold,  but 
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reliable  returns  of  the  amount  of  this  which  was  wo 
tainable.  The  ground  worked  was  very  shallow  ai 
iccording  to  local  report  jrave  very  payable  returns  v 

At  the  time  of  our  visit  the  mines  at  Marble  Ba 
jally  all  idle  with  the  exception  of  the  Coongan  Star 
3n  which  a  little  work  was  being  done.  The  deseiip 
3eoh)gical  Survey  Bulletin  No.  20  still  holds  good 
md  renders  it  unnecessary  for  me  to  again  give  part 
;vork  done  in  each,  but  a  few  notes  may  be  given  upoi 
r'isible. 

To  the  north  of  Marble  Bar  the  road  from  Poi-t  E 
he  old  White  Angel  mine  (G.M.Ls.  649,  210),  the  si 
low  serves  as  a  settlor's  homestead  well :  it  has  not  be< 
nany  years  and  I  obtained  no  information  about  it 
•eturns  from  it,  if  any.  Further  south,  within  a  m 
Bar  township,  the  old  Band  of  Hope  (G.M.L.  533) 
[G.M.Ls.  2,  4,  482,  483)  mines  were  all  on  a  strong  lie 
•eef  running  through  several  leases  and  showing  fre 
)utcrop.  On  the  Ironclad  lease  (G.M.L.  2)  the  Greol 
Report  notes  five  well-defined  reefs  altogether,  in  the  j 
itone  countiy.  A  considerable  amount  of  work  has  be 
he  outcrops  of  the  reefs,  and  large  amounts  of  (jua 
eft  uncrushed.  1  wa^s  informed  that  prospects  equa 
Iwts.  per  ton  could  be  obtained  from  some  of  this  stoi 
ests,  but  cannot  believe  that  much  of  this  average  gra 
)een  left  untouched  where  it  was  so  cheaply  obtainab 
)ability  is  that  the  owners  took  out  the  richer  stone  ^ 
ould  get  it  and  left  standing  only  that  which  they 
\^ould  pay  them,  and  it  is  quite  likely  that  parts  of  th< 
rill  occasionally  prospect  well.  The  Government  Geo] 
rives  the  returns  from  the  Ironclad  reef  as  1,441.57 
'rom  2,040.50  tons  crushed,  or  an  average  of  14  d^ 
Vhen  mining  facilities  in  the  district  have  been  so  in 
>ermit  the  profitable  working  of  low  grade  stone  it  is 
nuch  of  the  quartz  left  untouched  formerly  will  be 
rushing.  The  nature  of  the  workings  gave  me  the  in 
he  miners  had  followed  richer  ore  occurring  irregular] 
ather  than  that  they  had  worked  out  definite  ore-shoo 

The  main  reef  is  three  to  six  feet  wide  and  under 
latly  to  the  westward;  the  quartz  is  in  short  blocks 
odie-s,  as  if  the  reef  had  been  much  fractured  and  hei 
lint  the  reefs  are  older  than  the  Nullagine  series  of  sti 
lie  schist  country,  and  that  there  have  l^een  movements 
rust  sufficient  to  considerably  bend  and  crumple  tl 
trata,  it  is  only  to  be  expected  that  the  reefs  might  b< 
roken  and  twisted  by  the  same  movements,  and  this 
xplanation  of  many  of  their  irregularities. 
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ned  that  the  old  vertical  shaft  of  the  Ironclad  mine 
eet  deep,  and  that  there  was  at  one  time  a  balteiy 
heads  of  stamps  on  the  ground. 

e  Ironclad  is  the  old  Bohemia  mine  (G.M.L.  6)  on 
lallow  work  has  been  done  on  the  outcrop  of  a  very 

There  is  a  large  amount  of  quartz  here  readily 
presumably  too  poor  to  be  worth  crushing  at  the 
ivere  working.     There  are  also  Avorkings  some  three 

feet  further  east  on  a  flat  body  of  stone  which  may 
to  the  same  reef.  The  stone  contains  much  oxide 
3  of  it  shows  a  little  copper  pyrites. 

ieneral  mine  (G.M.L.  8,4S5)  still  further  south,  the 
north  55  degrees  west  with  dip  to  south-west,  and 
dyke  of  diabase.  The  main  shaft  is  said  to  have 
feet  deep,  and  the  first  250  tons  crushed  are  stated 
[  4^2  ounces  of  gold  per  ton. 

•ard  Bound  mine  (G.M.Ls.  472,  579,  638)  had  a  lot 
the  side  of  a  hill  on  which  a  flat  reef  crops  out 
parallel  to  the  slope  of  the  hill.  Near  the  foot  of 
't  about  80  feet  deep  (water  level)  is  said  to  have 
r  feet  wide  and  worth  about  18  dwts.  per  ton.  As 
lentioned  reefs  there  is  a  large  amount  of  quartz 
various  workings  which  has  evidently  been  eon- 
-th  crushing.  The  stone  contains  a  little  copper 
Homeward  Bound  reef  is  recorded  in  Geological 
No.  20  to  ha\ie  crushed  1,728.50  tons  of  quartz  for 
gold. 

3lu€  (G.K.Ls.  85,  187).— Workings  were  on  a  big 
r.N.W.  and  E.S.E.  There  is  a  large  amount  of 
;hallow  surface  workings,  some  of  it  stained  with 
)pper.  183.25  tons  are  recorded  to  have  returned 
f  gold. 

mgan  Star  (G.M.Ls.  02,  623)  two  men  have  been 
getting  good  stone.  The  reef  is  rather  a  flat  one,. 

11  shafts  have  been  sunk  to  cut  it.  The  stone  often 
copper  carbonate.  I  have  been  unable  to  find  any 
crushings  than   those   given   in     the     Government 

(,  where  the  return  from  331.25  tons  treated  is  given 

ta  mine  (G.M.L.  615)  has  been  pretty  extensively 
in  shaft  being  sunk  about  400  feet  on  the  underlay 
jef,  the  bottom  level  of  which  is  about  70  feet  below 
he  reef  is  about  3  feet  wide,  but  varies  from  1  to 
me  carries  a  good  deal  of  copper,  enough  to  inter- 
3e  treatment  of  the  battery  tailings.  Several  shafts- 
on  the  Strat/  Shot  section  of  the  ground,  on  whiclv 
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there  is  a  5-head  battery,  the  only  one  at  present  ava 
district.  The  Government  Geologist's  report  gives  th 
the  Augusta  mine  as  5,619.40  tons  crushed  for  14,057.73 
but  I  was  informed  when  going  over  the  ground  th 
was  believed  that  about  16,000  tons  in  all  had  been  crus 
much  of  which  was  never  recorded.  Since  the  end  of  IS 
date  the  Government  Geologist's  table  is  made  up,  212.2 
have  been  recorded  -as  crushed  for  a  yield  of  378.18  oi 
gold. 

The  reefs  of  the  above  auriferous  belt  are  strong, 
bodies  of  quartz,  and  undoubtedly  iissure  veins.  Th< 
reputation  of  having  contained  the  payable  ore  in  shor 
from  the  appearance  of  the  workings  it  seemed  to  me  t 
had  been  picked  out''  by  taking  only  the  richest  ore,  and  tl 
not  properly  be  said  to  be  in  shoots  at  all.  Accordin 
fonnation  I  received  from  men  who  knew  the  mines  wb( 
worked,  there  is  a  large  amount  of  low-grade  ore  in 
shallow  ground  already  opened  up,  and  ever\^  prospect 
reefs  were  systematically  opened  up  below  the  watei 
could  be  profitably  worked  once  there  is  railway  commun 
the  coast  to  Marble  Bar.  The  record  of  the  reefs  is  rea 
as  regards  value  of  the  ore  crushed,  and  it  seemed  tc 
could  not  be  said  that  many  of  them  had  ever  had  a  fair 
reefs  seem  very  well  worth  attention  from  investx>rs. 
systematic  sampling  and  assaying  of  the  quartz  still  in 
give  valuable  information  as  to  the  prospects  of  being  i 
the  reefs  in  bulk  as  low-grade  concerns. 

The  Franklin  (G.M.Ls.  641,  655)  mine  is  situated 
miles  south  of  Marble  Bar  in  laminated  dioritic  schist  co 
ing  rough  stony  ridges.  There  are  two  nearly  parallel 
close  to  one  another,  the  distance  between  them  being  '. 
the  shaft  workings.  They  run  nearly  N.  and  S.  and  un< 
what  flatly  to  the  west.  The  reefs  are  from  2  to  6  fee 
would  average  about  3  feet.  They  join  together  both  t 
and  south  of  the  shaft  workings  and  perhaps  should 
as  one  reef  with  a  somewhat  long  "horse"  in  it.  It 
fissure  lode,  though  lying  nearly  in  the  lamination  of  tl 
it  cuts  through  this  in  places,  shows  occasional  enclosure 
try,"  and  has  good  well  smoothed  walls.  Not  much  wo 
done  as  yet,  but  two  leases  are  still  held  and  worked.  1 
output  to  the  end  of  April,  1907,  is  189.01  tons  crushed  £ 
fine  gold.  The  outcrop  is  easily  traced  a  considerable  d 
nodh  and  south  from  the  workings,  and  is  said  to  car 
a  fairly  long  way.  It  has  been  sunk  upon  by  a  shaUow  s 
the  reef  rapidly  rises  into  a  hill  to  the  south  it  could 
w^orked  by  a  short  crosscut  tunnel  from  the  gully  which 
reef  north  of  the  shaft  and  driving  south  therefrom  on  tl 
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ihe  lode.  The  reef  is  a  strong  and  distinct  body  of  quartz  and 
M-eiiis  well  worth  prospecting  thoroughly.  The  stone  shows  a  little 
'^"Pl)er  pyrites  at  times,  and  in  some  of  it  gold  could  be  seen  readily. 

The  officially  recorded  output  of  the  Marble  Bar  district  to  end 
•'f  April,  1907,  is  9,202.09  tons  crushed  for  15,517.19oz.  fine  gold, 
irii.fHoz.  fine  gold  from  dollying,  and  8.94oz.  from  alluvial,  making 
a  rotal  of  15,697.04  fine  ounces.  This,  however,  does  not  include  a 
i^rue  amount  of  alluvial  gold  not  segregated  to  the  centre  where  it 
was  produced  in  the  i-eturns  from  the  Goldfield  generally,  which  for 
^M♦'  same  period  gave  a  total  of  6,014.06  fine  ounces,  and  a  probably 
^"ill  larger  amount  which  was  never  reported  at  all.  The  Govern- 
•'^nr  Geologist's  Bulletin  No.  20  gives  the  following  table  of  pro- 
M'j^tion  of  the  Marble  Bar  Reefs  to  the  end  of  1904,  which,  though 
'i  e  ^)\i\  has  not  been  reduced  to  fine  ounces  and  so  is  not  absolutely 
'•m parable  with  the  statistical  return,  shoivs  at  a  glance  that  he 
■^a.^  able  to  obtain  records  of  both  vmore  stone  crushed  and  more  gold 
tnHr»?from  than  is  shown  in  the  latter. 

^>inoptical  Table  showing  the  Yield  of  the  Marble  Bar  Reefs  up  to 
the  end  of  1904. 


Name  of  B«ef 


Augusta       

Aognsta  No.  1  South 
Ooongan  Star 
Excelsior 

General        

Homeward  Bound  ... 

Ironclad       

Ironclad  South 
Iron  Duke   ... 
Keep-it-Dark 

Marble  Bar 

PUlendinnie 

Rejected       

Robert  Bmee 

Shamrock    

Stray  Shot 

Sundry  Claims 

Trafalgar     

True  Blue 

Total     ... 


Ore 
crashed. 


Gold  Bate 

therefrom.    I  per  ton. 


tons. 

ozs. 

OZB. 

5,619-40 

14,067-73 

2-50 

66  00 

149-60 

226 

331-25 

598  95 

1-80 

Include 

d  under  Au 

gusta. 

Included  un 

der  Houewa 

rd  Bound 

1^728-50 

2,420-30 

1-40 

.     2,040  50 

1,441-57 

-70 

6100 

24-00 

•39 

40-00 

25-70 

-64 

32-50 

73-65 

2-26 

1100 

15-70 

1-42 

1-UO 

34200 

342-00 

Included  un 

der  Homewa 

rd  Bound 

11200 

116'92 

1-04 

60-25 

142  80 

2-37 

Include 

d  under  Au 

guBta. 

44d-80 

4,532-29 

10-21 

3000 

9000 

300 

183-26 

31002 

1-69 

10,760-45 

24,341-23 

2-26 

This  is  an  excellent  average  return,  spread  over  a  large  number 
^'i  mines,  none  of  which  have  been  opened  up  extensively,  or  to  any 
"•nsiderable  depth.  The  reefs  show  large  and  strong  bodies  of 
'i  <artz  and  have  every  indication  of  being  persistent  in  depth,  and 
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«ems  to  me  that  they  have  been  so  unsystematically 
re  is  no  sound  foundation  for  the  commonly  held  be 
d  is  in  very-  short  shoots.  It  is  doubtless  very  p 
urrenee,  but  there  are  verj'  jrood  jrrounds  for  thinking 
these  mines  could  be  reoj>ened  with  protit  when  workii 
improved. 

The  auriferous  dioritic  count ly  nius  north wai*d  i 
r  for  about  20  miles  to  Dooleiui  Gorsre,  and  is  then 
at  ojanite  coastal  plain.  A  narrow  strip  of  it,  howe^ 
the  Geolo^cal  map  to  run  eastward  from  Doolena 
miles,  to  past  Bamboo  Creek.  This  country  is  al» 
Marble  Bar  for  about  10  miles,  then  turns  south-< 
irrawoona  to  Yandicoogiua,  and  thence  northward  a< 
nboo  Creek.  It  seems  to  fonn  quite  a  nan-ow  strip 
ept  on  the  western  side,  where  it  probably  is  conn* 
jer  crreenstone  area,  part  of  which  is  concealed  bene; 
ig  strata  of  the  Nullagine  series.  It  is  noteworthy  th 
r,  Warrawoona,  and  Yandicoogiua  the  rough  hilly  ran 
greenstone  schists  outcrop  follow  approximately  t 
se,  which  is  roughly  parallel  with  their  contact  witl 
;  "try,  strongly  suggesting  a  close  connection  between 

the  granite  and  the  tilting  on  edge  of  the  metamorphi 
ists  of  the  Wari'awoona  series.  I  am  not  yet  aware 
ture  is  seen  in  the  strip  of  this  country  i-unning  easi 
»ek.  It  is  so  at  Yandicoogiua,  and  at  Lennon's  Fine 
',    1!  ther  north. 

These  strips  of  the  gi-eenstone  country  nearly  sum 
a  of  gi'anite,  part  of  which  has  been  proved  tin-bearii 
ch  seems  to  desen-e  special  attention  from  prospec 

MOOLYELLA   DISTRICT. 

The     Moolyella     tintield     lies     towards     the     we 

granite     area     just     mentioned,     about     10     mil 

rble  Bar.     The  workings  are  mostly  alluvial,  on  k 

m   a  patch  of  low  granite  hills  rising  out  of  the  gen 

in.     The  principal  leads  run  northward,  but  the  tin  I 

nd  more  or  less  all  round  the  hills,  and  the  discov€ 

[  extending.     Some  of  the  tin  ore  is  found  in  very  sha 

»  lost  on  the  outcropping  granite,  and  is  doubtless  c 

\  ill  veins  in  this.     In  some  of  the  flats  where  the  sur 

jl  er  is  deeper  there  are  two  ])ortions  which  have  be< 

I  bottom  *'  wash  "  in  well-defined  "  leads  "  and  the  to 

the  drift,  the  latter  no  doubt  representing  the  result 
'ion  in  siiu  of  the  tin  ore  which  was  at  one  timi 
)ugh  a  niiu'h  larg-er  bulk  of  overlying  drift.  The  de 
resent  the  concentrations  in  watercourses  at  a  time 
•e  cutting  their  way  down  into  the  granite  bedrock 
nge  in  conditions  caused  the  valleys  to  be  i*efilled  wi 
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The  Moolyella  Field  is  described  irj  Geolor/ical  Survey  Bulletin 
Xo.  i.j,  with  a  map  which  shows  the  heads  of  what  were  the  three 
principal  "  leads  "  at  the  time  of  the  Government  Geologist's  visit 
ill  l!M)3.  It  also  shows  a  series  of  strong  quartz  reefs  and  several 
I'"uMnatite  dykes  running  roughly  north  and  south  through  the  coun- 
iiy  at  the  head  of  the  leads.  Since  then  the  field  has  developed  con- 
->'!'. Miihly,  particularly  in  Benie\s  Flat  and  down  the  Moolyella  Creek 
I'  wards  its  junction  with  Brocknian'S  Creek,  to  the  west  and 
'."irh-west  of  the  ground  shown  in  the  geological  map.  Berne's 
I'iai  was  first  worked  by  diyblowers,  who  treated  the  very  shallow 
■  'l  111  the  watercourses  on  the  granite  bedrock  and  the  superficial 

iM-l)«^aring  layer  on  the  flat.  They  did  not,  however,  go  to 
» ^Irock  in  the  flat,  and  so  missed  the  deep  lead.  This  was  dis- 
'"vered  by  McDonald  Bros,  and  Party,  who  took  up  nine  claims, 
-■"<'  yards  by  100  yards,  gi\dng  them 'a  length  along  the  lead  of  1,800 
y.ii'ls  by  100  yards  in  all.  The  ground  has  been  found  to 
.i-craire  about  15  feet  in  depth,  with  two  feet  of  payable  "wash" 
"ii  tlie  bottom,  the  width  of  the  bed  being  about  30  feet  on  the 
'♦raire,  though  often  nlfrrower,  and  sometimes  up  to  100  feet.  The 
•  .i-i'i  is  somewhat  clayey  but  puddles  fairly  freely.     It  is  mostly 

-'tit  material  but  C(»ntains  numerous  sub-angular  stones  of  quartz, 
^-l^i'ar,  and  granitic  vein  stuff.  The  tin  oxide  is  fairly  eoai*se  and 
';"!  very  much  water  worn,  but  gets  finer  in  gTaui  lower  down  the 
'"i^'l.  The  "wash"  is  raised  to  surface  from  numerous  windlass 
^kiUa  and  earned  to  a  puddler  worked  by  a  horse.  This  puts 
^:  rouKh  about  20  loads  per  day  of  eight  houi-s.  The  tin  got  by 
'a^^hing  out  the  puddler  is  hand-jigged  and  dressed  till  clean,  when 
'^  u-siivs  about  72  per  cent,  metallic  tin,  and  is  bagged  for  shipment, 
-  'inij  now  to  Singapore  to  be  smelted.  At  the  time  of  our  visit 
Mt[)(niald  and  Party  had  obtained  about  470  tons  of  black  tin  from 
Mipir  jj^round,  valued  by  local  buyers  at  £103  a  ton  ou  the  giound. 
'  -ttiiii;  to  the  coast  costs  £6  a  ton,  and  total  expenses  to  the  Singa- 
!'"iv  Smelting  Works  were  given   to 'me  as  £13  10s,  a  ton.     The 

'•"iiiir  and  puddling  costs  were  ^bout  23s.  per  cubic  yard  of  dirt, 

'•  ^'i\nsL\  to  the  value  of  271bs.  of  black  tin,  which  is  therefore  about 
'  '■'  niininnun  yield  per  yard  that  is  payable.     The  actual  yield  has 

•*'H  much  higher,  this  having  bben  a  very  profitable  claim.  It  is, 
'   'Vcver,  nearly  worked  out  now. 

XoHh  of  McDonald's  grcmnd  ccmies  that  of  Prouten  and  Party, 

'!"  have  two  men's  ground,  or  400  yards  by  100  yards.     They  have 

'  *  lead  at  about  the  same  depth  as  McDonald,  and  had  got  79  tons 

*  I  in  up  to  the  time  of  our  visit.     Cheriton's,  MarkelPs,  Colling- 

'"•  d's.  and  Moore's  claims  then  succeed  one  another  following  the 

I'  »'l  northward.     Two  of  these   parties   were  working   with   hand 

'I'Mlers  and.  cradles.     The  wa.sh  and  tin  both  become  lighter  towards 

'  -^  lower  end  of  the  lead.     It  seems  likely  enough  that  further  ex- 

'  !^i<»ns  of  the  lead  to  the  northward  will  yet  be  worked. 
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In  the  Huntsman's  Creek  very-  little  work  has  beer 
there  seems  some  reason  for  trying  to  trace  it  d< 
ground  also. 

In  the  Moolyella  Creek  the  workings  have  now  ^ 
er  ground  in  the  flats,  the  upper  shallow  portions  1 
The  first  claim  examined  was  that  of  another  M 
y  who  were  working  ground  12  fe*t  deep  by  open 
wash  was  about  four  feet  thick,  containing  rathei 
re,  but  the  bottom  of  the  lead  had  not  been  laid  bar 
considered  highly  payable. 

Next  to  this  claim  comes  10  men's  ground  held  t 
^,  and  Party,  who  have  the  lead  at  a  depth  of  24  fee 
)out  two  feet  thick  and  fully  100  feet  wide  ;  tin  o 
led.  It  is  considered  payable,  but  had  not  been  \ 
of  our  visit,  being  stacked  for  treatment. 

Below  this  comes  McLaren  and  Party's  claim  of 
ds.  Several  shafts  have  been  sunk  25  feet  to  I 
ected  by  a  drive  along  its  course  200  feet  long,  ^ 
5cuts  which  show  the  lead  to  be  20  to  40  feet 
ai-en  proposes  to  do  as  much  of  his  sluicing  as  p< 
nd,  in  boxes  placed  in  the  main  level,  stacking  th< 
back  in  the  worked  out  ground  and  pumping 
ace,  and  was  erecting  machinery  for  this  purpos 
ur  visit.  The  g^und  was  very  well  and  systemat 
for  working,  and  Mr.  McLaren  estimated  that  20 
ton  of  wash-dirt  would  pay  expenses.  A  fair  amo 
tin  ore  could  be  seen  in  the  wash,  which  was  con 
ible.  This  claim  is  well  out  in  the  flat  country  nej 
;k.  A  rather  deep  water  shaft  had  been  sunk  n 
re  the  lead  enters  the  claim,  but  F  understand  tb 
k-ater  has  not  proved  so  large  as  was  hoped  for. 

Below  McLaren's  claim  a  sluicing  and  dredging  ; 
lied  for  in  Brocknian's  Creek,  but  bores  liave  shov 
le  creek  to  be  shallower  than  the  bottom  of  the  lead 
11,  and  there  is  therefore  a  likelihood  that  the  < 
em  had  an  outlet  which  is  buried  under  the  flat 
espoud  with  the  existing  creek  in  position.  The 
ekraan's  Creek  at  this  point  shows  the  granite  t)ed 
strongly,  so  the  deep  old  chaimel  nmst  presumab 
nd  the  lowest  workings  on  Berne's  flat  and  M( 
8,  Some  lines  of  bores  or  prospecting  shafts  su 
lid  soon  show  if  such  a  deep  lead  exists.  There 
ility  of  the  shallow  leads  which  have  been  worked  I 
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unite  with  one  another  into  a  main  lead,  and  the  amount  of  tin 
already  obtained  justifies  prospecting  for  this  in  the  belief  that  it 
also  will  contain  workable  deposits. 

At  the  head  of  the  Moolyella  Creek  all  the  small  watercourses 
on  the  slopes  of  the  granite  hill  have  been  worked  for  tin  ore  right 
up  to  the  hilltop,  the  tin  ore  obtained  being  very  cr^-stalliiie  and 
often  having  veinstuff  adhering  to  it.  Numerous  veins  are  seen  tra- 
versing the  granite  of  albite  and  quartz  with  mica  and  green  talc  or 
hydromiea.  The  veins  lie  very  jflat  as  a  rule  and  are  not  big  enough 
or  regular  enough  to  be  worked  as  tin  lodes,  though  some  of  them 
are  rich  enough  in  tin  ore  to  be  well  worth  working  if  they  were  a 
little  larger.  Probably  in  coui'se  of  time  some  will  be  found  big 
enough  to  work.  The  veins  are  not  numerous  enough  to  form  a 
'*  stockwork,"  but  are  sufficiently  plentiful  to  have  yielded  a  large 
amount  of  ore  to  the  alluvial  deposits  by  their  disintegration  under 
weathering  agencies. 

On  the  opposite  side  of  the  hill  near  the  head  of 
Heme's  flat  there  are  several  more  veins  of  the  same 
sort,  one  of  which  is  known  as  Eley's  lode.  One  of 
the  veins  is  at  times  as  much  as  3  feet  wide,  mostly  felspar 
and  quartz  with  coarse  crystalline  tin  oxide— one  vertical  vein  about 
10  inches  wide  was  worked  to  a  depth  of  5  or  6  feet,  the  ore  being 
dollied.  The  veins  are  irregular  in  size  and  occurrence  and  do  not 
appear  to  be  true  fissure  lodes,  but  rather  "  segregation  veins,''  and 
are  not  very  promising  from  a  mining  point  of  view.  They  are 
important  more  as  showing  the  nature  of  the  occurrence  of  the  tin 
oi-e  in  the  bedrock  than  as  workable  propositions  themselves.  It  is 
\er>'  possible,  however,  that  larger  and  better  ones,  though  of  this 
type,  may  prove  well  worth  opening  as  lode  mines.  The  veinstuff  is 
Muite  similar  to  Geological  Museum  specimen  No.  5397,  of  which  an 
analysis  is  given  on  page  12  of  Geological  Survey  Bulletin  No.  15. 

About  two  miles  south  from  the  "  Mud  Springs  "  Government 
Well  there  is  a  big  outcrop  of  very  fine  lode  tin  ore  in  a  large 
I>eorji)atitie  vein,  known  as  Atkins'  lode,  of  quartz,  felspar  ( ortho- 
pia se  and  albite)  and  greenish  mica,  running  west-north-west  and 
east-south-east.  The  lode  is  up  to  12  feet  wide,  and  some  parts  of 
the  outcrop  are  nearly  all  quartz,  while  others  are  mostly  felspar. 
Where  the  tin  ore  is  found  it  is  mostly  in  a  matrix  of  gi'eisen 
'/luartz  and  mica),  but  some  of  the  felspar  also  carries  cassiterite. 
A  shallow  cut  had  been  made  into  the  lode  at  this  point,  several 
holes  having  been  drilled  and  fired,  but  the  place  was  not  well 
cleared  out  so  that  a  good  view  could  be  obtained.  Beautiful  speci- 
Diens  of  tin  ore  were  easily  obtainable,  the  stuff  being  very  rich, 
Init  much  more  work  is  required  before  it  can  be  seen  what  is  the 
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extent  of  the  patch  of  ore.  It  is  very  well  worth  openii 
thorou^'hly  and  there  seems  a  good  chance  that  a  pa} 
of  oi*e  exists  of  good  size  for  workinir.  A  sample  of  tt 
analysed  in  the  Geological  Survey  Laboratory  yielded  13.c 
of  metallic  tin,  and  some  of  the  best  ore  is  a  good  deal 
this.  The  vein,  however,  is  rather  a  i>eg7iiatite  or  segre 
than  a  true  lode. 

A  short  distance  to  the  north  of  Atkins'  lode  I  noti< 
lar^re  pegmatite  vein  showing  a  little  tin  ore.  on  which  ii 
been  done.  Still  further  north  close  to  Mallet's  fence 
some  well-defined  pegmatitic  veins  of  quartz,  pinkish 
fels|)ar  and  mica  canning,  a  large  amount  of  magnetit 
easily  mistaken  for  tin  oi-e.  A  good  deal  of  this  magne 
lying  about  the  surface  of  the  ground  in  the  vicinity  of 

Another  lode,  known  as  Martin's,  somewhat  similar 
has  lately  been  found  near  the  head  of  Benie's  flat  to  th< 
from  the  township  there.  It  seems  to  be  about  4  feet  thie 
well  exposed  by  the  little  work  as  yet  done  on  it,  and  coi 
fair  tin  ore.  Its  course  seems  to  be  about  north-uor 
south-south-west.  Another  vein  h'iug  rather  flatly 
very  good  tin  ore  in  it  has  been  found  by  dry-blowers  3 
tance  east  of  this  find.  This  ore  is  in  a  matrix  of  gi 
like  that  of  the  ore  shoot  in  Atkins'  lode,  and  the  disct 
well  worth  prospecting  further. 

Atkins'  and  Martin's  "lodes"  may  prove  to  be 
reef  jiropositions,  and  their  discovei-y  gives  hope  that  1 
for  tin  may  become  established  in  the  Moolyella  district 
nately  at  present  there  are  no  means  of  crushing  the  ston 
the  tin  oxide.  Crushing  and  dressing  machinery  will  1 
for  this  before  the  lodes  can  be  profitably  worked. 

The    yield   of    tin    ore    from   the   Moolyella  field 
recorded  as— 

To  the  end  of  1906  ...     Stream  tin  1,705*  19  tons  valued  a 

„      April,  1907  ...  „         „       21190    „ 


Total 


1.91709 


There  were  said  to  be  about  500  people  on  the  Mo 
at  the  time  of  our  visit;  and  though  the  shallow  ground  at 
the  older  leads  has  been  worked  out  pretty  well  there  i 
of  work  to  be  done  in  the  deeper  ground,  and  the  i 
therefore  maintain  an  output  of  alluvial  tin  ore  for  t\ 
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even  if  no  !iew  leads  are  found.  The  discovery  of 
Martin's  lodes,  some  distance  from  the  known  leads, 
»"ests  that  the  field  must  be  a  good  deal  more  extensive 
ssent  workings,  and  further  alluvial  finds  are  to  be 
respecting  goes  on.  There  is  also  a  certain  amount  of 
)de  mining  becoming  an  established  industiy. 

Warrawoona, 

t  of  dioritic  and  raetamorphic  schist  country 
rble  Bar  is  found  continuing  south  and  south- 
ere  through  Wyman's  Well  (or  Salgash)  to  Warra- 
\g  nigged  steep  seiTated  ridges.  This  district  has  been 
escribed,  with  illustrative  maps,  by  the  Government 
lis  Bulletin  No.  20,  to  which  reference  should  be  made. 

strata  are  of  sedimentary  origin,  comprising  highly 
quartzites,  conglomerates  and  schists,  while  others  are 
;,   usually   rendered   highly  schistose   by   the   pressure 

stresses  to  which  they  have  been  subjected.  The 
ry  on  the  northeni  side  of  the  hills  has  apparently 
to    some    extent    in    these   compressive    and    shearing 

is  somewhat  foliated  close  to  its  junction  with  the 
il  to  their  lamination. 

one  of  the  Warrawoona  mines  which  was  visited  by 
le  Klondyke  Queen  (G.M.L.  627),  formerly  known  as 
ie,"  under  which  latter  name  it  is  described  in  the 
ieologist's  report.  The  workings  are  above  and  below 
in  north-westerly  on  the  course  of  the  lode,  which  con- 
ies of  somewhat  lenticular  bodies  of  quartz  enclosed 
tion  of  the  schist,  but  nevertheless  in  my  opinion  of 
n  mode  of  origin.  There  seem  to  be  two  or  three 
si  veins  lying  more  or  less  en  echelon  along  the  general 
ide.  Above  the  tunnel  the  reef  has  been  stoped  out 
feet  or  so  in  height,  and  it  has  also  been  worked  by 
to  water  level  about  80  feet  below  the  tunnel.  The 
worked  for  over  300  feet  in  length.  This  has  been  a 
f,  the  returns  quoted  by  the  Government  Geologist 
d  of  1904,  731.75  tons  crushed  for  4,784.40  ounces  of 
le  rate  of  6.53  ounces  per  ton.  At  the  time  of  my 
•ork  was  again  being  done  on  it.  From  what  I  could 
f  it  seemed  likely  to  be  very  pereistent  in  depth,  and 
lion  that  the  values  will  also  be  found  to  continue 
tisfactorily.  It  is  not  usually  a  large  reef,  but  of 
le  size,  and  it  is  a  great  pity  that  it  has  not  been 
depth. 

Tnment  Geologist's  map  shows  a  long  belt  of  reefs 
•westerly  for  a  distance  of  six  miles  and  width  of  20 
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cliaiiis,  and  his  descriptions  show  that  many  of  the  n 
fail*  size  and  that  they  have  griven  very  good  crushing  r 
the  time  of  our  visit  there  were  only  16  men  working  o 
but  some  of  them  were  on  very  good  gold,  and  there  i 
that  in  a  more  favourably  situated  part  of  the  State  f 
conditions  this  field  would  be  supporting  a  large  numb 
The  following  table  from  the  Government  Geologist's  re 
the  output  from  the  various  reefs  to  end  of  1904:  — 

Synoptical  Table  showing  the  yield  of  the  Warrawoona  J 
ike  end  of  1904. 


Name  of  Be«f. 


Ore  crushed. 


Gold 
therefrom. 


I 
pff 


Admiral  Dewey 

Bow  Bells 

Bow  Bells  Block  No.  1 

Britannia     

Brought  to  Light  ... 

Carnoustie  ... 

Chance 

Criterion 

Cuban 

Cutty  Sark  ... 

Dead  Camel 

Gauntlet 

Gift 

Golden  Gate 
Golden  Gauntlet    ... 

Imperialist 

Juneau         

Klondyke     

Klondyke  Block     ... 
Klondyke  Boulder... 
Klondyke  No.  1  West 
Klondyke  Queen    ... 
Nelson 

Princept       

Princess  of  Alaska... 

Rangatira     

Reward  Claim  94    ... 
St.  George   ... 
Tom  Thumb 
Treble  Event 
Wheel  of  Fortune  ... 

Sundry  Claims 

Cyaniding 

Total 


tons.       . 
8-45 
483-70 
1200 
1900 
875  ! 
45  40  I 
400 
12-20 
51-30 
3605 
18  75  I 
1,289  30  , 
44  05  I 
5945 
3-00 
695-75 
13-85 
731-75 
3700 
1,016-16 
43*00 
9-90 
1-25 
215 
4000 
■8  60 
351-56 
20-00 
36-55 
3-25 
206-35 


387-60 


0Z8. 

4-55 

865-69 

10-50 

28-70 

7-96 

17811 

8-36 

7-80 

215-41 

59-10 

63-50 

3,693  55 

73  50 

124-50 

4-60 

810-58 

15-33 

4,784-40 

76400 

2,450-93 

189-67 

13-75 

5-29 

500 

70-61 

5-15 

1,037-89 

124-00 

164-66 

4-00 

249-95 

77329 

•5000 

t433-30 

J6-56 


5,70001        17,294-18 


} 


*  AUuvi«l.        t  Specimens.        J  Nine  tons  of  sands. 
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This  is  a  district  which  can  be  commended  to-  the  a 
prospectois  when  the  countn^  becomes  opened  up  so  tl 
supplies  can  be  got  at  reasonable  rates.  At  present  fire 
from  £2  to  £2  5s.  per  cord,  and  mining:  timber  often  up 
lineal  foot.  The  B;>w  Be  's  10-head  battery  crushes  for  ] 
at  27s.  ()d.  a  ton,  without  cyanidhig.  Unless  vei^-  go< 
obtained  the  prospectors  have  found  that  they  cannot  ma 
f  n  ni  these  mines,  but  if  conditions  were  improved  by  th 
ti(jn  of  a  railway  from  the  coast  there  is  eveiy  reason  to  I 
that  Warrawoona  would  become  a  hig"hly  payable  field, 
a  lar^e  population. 

Yandicoogina. 

The      Warrawoona     rang:e      of      auriferous      hills 
east-south-easterly  to  Yandicoogina.       The   road,   howe\ 
the    rang-e   on   to   the   granite    plain    lying  north    of   it, 
to  Yandicoogina  over  the  flat  grassy  country  at  the  foot  oi 
Marble  Bar  to  Yandicoogina  the  road  also  passes  most  < 
over  the  same  flat  well-grassed  country,  often  showing  sm; 
tion  veins  in  the  granite  which  encourage  hopes  that  tiii  < 
found.     The  granite  is  penetrated  by  occasional  dykes 
I  did  not  visit  Mt.  Edgai',  but  the  Geological  map  shows  i 
to  the  metamorphic  and  dioritic  schist  formation,  and  th< 
of  its  structui-e  to  that  of  the  Wodgina  District  seems 
attention  being  given  to  it  by  prospectors  in  search  of  tin 

The  gold  mines  at  Yandicoogina  were  all  abandoned 
of  my  visit,  and  1  had  no  time  to  make  any  examinatio 
They  are  fully  described,  with  a  geological  map,  in  Bull< 
of  the  Geological  Survey.     From  this  it  appears  that  th 
in  a  naiTow  belt  of  dioritic  and  metamorphic  schists  of 
woona  series  running  north-easterly  roughly  parallel  to 
with  the  granite,  and  overlaid  to  fhe  east  by  beds  of  th< 
formation.     The  counti-y  is  hilly,  being  a  continuation  o1 
.seen  at  AVarrawoona. 
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The  following  table  is  taksen  from  the  Geological  Snr\'ey  Bulletin 
15,  showing  the  names  and  recorded  returns  of  the  Yandicoogina 

Tiki's : — 

Synoptical  Table  showing  the    Yield  of   the  Yandicoo- 
gina Reefs. 


Name  of  Re  f . 

Ore 
crushed. 

Gold 
therefrom. 

Bate 
per  ton. 

tons. 

ozs. 

ozs. 

Aunt  Sally      

27-00 

21-00 

■78 

Black  Shepherd         

611-05 

1,955-29 

3-20 

Eastern            

665  85 

777-55 

117 

Granite 

3500 

92-o0 

2-64 

Harpof  Prin 

22-50 

11.55 

•51 

Inyinoible       

13-40 

70100 

52  31 

Jnpiter 

113-50 

58670 

517 

Lady  Adelaide            

61-25. 

88-30 

144 

Lone  Hand      

16-00 

28-30 

1-45 

Trilby 

6600 

207-50 

314 

Uncle  Tom      ...         

45005 

1,23991 

2-64 

Zingara            

8-40 

6-80 

•80 

Sundry  Claims 

72-75 

1 

66-10 

■77 

Total        I    2,162-75 

Tailings   oyanided    at    Lady  ; 

Adelaide  Battery  ...  \  (700  tons) 

I 

Total         I     2,162-75 


5,767-50 


32500 


I 


6,092-50 


2-66 


2-81 


With  this  excellent  record  it  seems  very  stranj^e  that  the  nnnes 
J^hould  have  been  abandoned.  The  reefs  seem  fnmi  the  Govern- 
mont  Geologist's  descripticm  to  be  very  similar  to  those  at  WaiTa- 
wuona. 

Lennon'a  Find.— My  visit  to  the  Yandicoogina  district  was  to 
^c  a  new  find  made  by  Messrs.  Lennon,  Doherty,  and  party,  a}x)ut 
eii^ht  miles  further  north  in  the  same  range  of  schist  hills  skirting 
tile  granite,  and  about  10  miles  south-south-east  from  Mt.  Edgar. 
The  hills  ai^e  rugged  ridges  of  schist  running  parallel  with  the  strike 
of  the  strata,  which  is.  here  about  north  55  degrees  east.  A  short 
distance  up  the  hills  from  their  foot  on  the  north-western  side  a 
^ti-diig  and  well-defined  lode  has  bfeen  found  by  the  prospectors  and 
traced  for  about  two  miles,  lying  conformably  with  the  foliation  of 
the  schist  counti-y,  but  seemingly  a  distinct  fissure  vein.  Its  outcrop 
is  easily  traceable,  sometimes  forming  outstanding  masses  of  quartz 
and  silieified  counti-y  often  stained  with  green  carbonate  of  copper, 
at  other  times  showing  as  oxide  of  ii-on  gossan.  The  outcrop  had 
bw^n  very  little  cut  into  at  thte  time  I  saw  it,  but  the  actual  lode 
itself  seemed  to  me  to  be  rather  small,  though  the  country  on  each 
side  of  it  was  often  silieified  and  charged  with  metallic  minerals.    I 
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Another  sample  from  a  vein  of  baryte  two  feet  wide  hi  a  large 
outcrop  eight  to  ten  feet  wide  near  the  north-east  boundary  of  the 
prospecting  area  gave  on  analysis : — 

Geological  Survey  Laboratory  Assay  No.  3378. 
Copper    . .         . .         . .     6.40  per  cent. 

Lead        5.55        „ 

Zinc         8.37        „ 

Silver       ..  ..   12oz..    Idwt.  llgrs.  per  ton. 

Gold         . .  . .     Ooz.     Odwt  17grs.         „ 

This  vein  was  in  a  mass  of  quartz  and  silicified  schist  much 
stained  with  green  carbonate  of  copper. 

-In  the  Ribbon  Lease  (M.L.  143 — 6  acres)  about  a  mile  further 
nortE  there  are  12  to  24  inches  of  lode  stuff  in  a  much  wider  body 
of  silicified  schist  much  stained  with  malachite.  A  sample  from 
here  gave  on  analysis:— 

Geological  Survey  Laboratory  Assay  No.  3377. 
Copper    . .         . .         .' .     6.01  per  cent. 

Lead        .36        „ 

Zin«  86         „ 

Silver       . .         . .     5oz.     8dwt.     4grs.  per  ton. 
Gold         ..  ..     Ooz.     Odwt.     9grs.         „ 

I  did  not  see  the  south  end  of  the  line  of  reef  (M.L.  149—12 
acres),  but  obtained  a  bag  full  of  the  ore  from  there  which  proved 
to  contain  a  good  deal  of  sulphate  of  lead  in  baryte  and  gave  the 
following  analysis: — 

Geological  Survey  Laboratory  Assay  No,  3379. 


Copper    . . 
Lead 

. .     Nil. 

..  13.89  per  cent. 

Zinc 

37        „ 

Silver       . . 

. .  39oz.  14dwt.     8gi-s.  per  ton. 

Gold 

. .     Ooz.     Idwt.  15grs.         „ 

The  Government  Mineralogist  and  Assayer  in  reporting  these 
results  says,  ''  The  minerals  in  these  samples  are  so  intimately  com- 
mingfed  that  some  are  difficult  of  exact  determination.  The  copper 
appears  to  exist  wholly  as  malachite  with  possibly  a  little  cuprite 
and  chrysocolla;  the  lead  in  3379  is  wholly  present  as  the  sulphate 
(anglesite),  and  probably  most  of  that  present  in  the  other  samples 
Ls  in  the  same  form  though  a  little  carbonate  (cerussite)  may  also 
be  present.  The  zinc  occurs  mainly  if  not  wholly  as  silicate  (hemi- 
morphite).  The  principal .  gangue  minerals  are  quartz,  limonite, 
calcite,  and  baiytes  in  varying  proportions.  3379  contains  about 
20  per  cent,  anglesite,  17  per  cent,  quartz,  and  62  per  cent,  barytes ; 
ealcite  and  limonite  being  almost  absent.  In  the  other  six  samples 
barytes  is  less  abundant ;  ealcite,  limonitte  and  quartz  more  so.  The 
silica  content  appears  to  be  uniformly  small." 


Digitized 


by  Google 


396 


88 


As  these  samples  were  taken  from  the  outcrop  withe 
attempt  at  picking  out  the  more  valuable  ore,  they  are  not  m 
high  in  metallic  contents  as  the  ore  would  be  that  would  be 
out  for  shipment  in  the  course  of  actual  working.  The  re 
copi)er  and  silver  on  the  whole  are  vei*y  encouraging,  thoi 
presence  of  zinc  is  detrimental.  The  value  of  the  lode  ca 
gauged  until  some  work  has  been  done  to  enable  it  to  be  e: 
some  little  depth  below  the  outcrop,  and  if  possible  bel 
oxidised  material  altogether,  but  present  indications  seem  t< 
wai-rant  eneriietic  prospecting,  there  being  apparently  vei 
chances  of  success. 

The  following  assays  of  cn-e  from  this  lode  have  al 
made  in  the  Geological  Survey  Laboratoiy. 

Sample  sent  by  Messrs.  Lennon  and  Doherty  through  Ii 
of  Mines,  April,  1907:— 

Geological  Survey  Laboratory  Assay  No.  30C5. 
Coj^per    -. .        ^. .  . .     1.10  per  cent. 

Lead        ..         ..  ..     2.39 

Silver       . .  . .     6oz.     Idwt.  23grs.  per  toi 

Gold         ..  ..     Ooz.     Odwt.  13grs.         „ 

(ieological  Survey  Laboratory  Assay  No.  3087. 
Copper     . .         . .         . .  12.81  per  cent. 

Lead        2.57        „ 

Silver       . .  . .   21oz.     2dwt.  12grs.  per  toi 

Gold         . .  . .     Ooz.     Odwt.  13gi*s.         „ 

Sample  said  to  be  from  about  seven  tons,  taken  by  the 
toi-s  daily  while  the  ore  was  being  raised  in  sinking  a  shaft 
deep,  crushed,  passed  through  sieves,  and  thoroughly  mixed 
before  forwarding  it:—  ' 

Geological  Survey  Laboratory  Assay  No.  3507. 
Copper     . .  . .         . .   18.23  per  cent. 

Lead        . .  . .  . .     0.76        „ 

Silver       .  .  . .  22oz.  12dwt.     6grsi*  per  to 

Gold         . .         . .     Ooz.     Idwt.     6grs.        „ 

NuLLAGixE  District. 

The  road  from  Warrawoona  runs  south-south 
across  an  extensive  grassy  plain  of  .granite,  on  v 
the  Corunna  Downs  Station,  until  it  strikes  the  hilly 
again  near  Carbana  Well.  From  this  to  Spinaway's  Well  1 
lies  over  rather  rough  hilly  country,  partly  belonging  to  the 
wouna  series  of  rocks  but  mostly  lavas  and  conglomerate 
Nullagine  series.  From  Spinaway's  Well  to  Nullagine  1 
travei>^es  easier  country  but  still  somewhat  hilly,  and  accc 
the  geological  map  for  the  most  part  goes  just  a  little  to 
of  the  boundary  between   the  Nullagine  beds  and  the  mu 
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stones,  and  conglomerates  of  the  Mosquito  Creek  series.  i 

il  of  gn'anite  is,  however,  seen  as  well,  and  bars  of  jas- 
rtzite,  possibly  of  the  Warrawoona  series. 

ologieal  structure  of  the  Nulla^ne  district  is  fully  des- 
[  maps  and  sections,  in  the  Government  Geologist's  report 
No.  20  of  the  Geological  Survey.  His  general  map  of 
,  Goldfield  in  Bulletin  No.  23  should  also  be  consulted, 
's  the  areas  occupied  by  the  various  formations.  The 
imentary  series  of  slates  and  tine  conglomerates  to  which 
n  the  name  of  the  Mosquito  Creek  beds  is  there  seen  to 
arge  stretch  of  country  eastward  from  Nullagine  to  be- 
)akover  River,  and  northward  nearly  to  Yandicoogina. 
s  some  evidence  that  they  are  younger  than  the  Warra-  . 

3S  of  rocks,  but  older  than  the  great  gi-anite  formation, 
intruded  through  them  in  many  places.  They  are  also 
by  several  large  gabbro  and  diabase  dykes.  The  strata 
nclined  at  fairly  high  angles,  having  been  subjected  to 
arable  crumpling,  and  are  overlaid  unconformably,  to  the 
illagine,  by  the  comparatively  fiat-lying  Nullagine  beds, 
ito  Creek  beds  are  of  economic  importance  as  they  contain 
Dus  reefs  which  have  been  the  mainstay  of  the  Nullagine 
ito  Creek  districts. 

il  Gold. — There  has  been  a  very  considerable  amount  of 
Id  obtained  round  Nullagine,  derived  from  the  wearing 
le  auriferous  reefs  of  the  Mosquito  Creek  beds  and  the 
conglomerates  of  the  Nullagine  series.  There  ai-e  a  few 
rkers  still  about  the  field,  but  the  output  of  alluvial  gold 
lit  very  small. 

rous  Beefs. — These  mostly  lie  to  the  east  of  the  Nulla- 
ite,  where  there  seems  to  be  an  auriferous  belt  running 

rly,  comprising  a  group  of  roughly  parallel  quartz  reel's  • 

3re  or  less  north-east  and  south-west.  None  of  these  are  at 
ing  operated  though  a  gool  deal  of  work  has  been  done  on 

they  have  a  very  creditable  record  of  value  of  stone  crushed.  ^ 

pal  ones  were  the  Victory  group,  about  a  mile  south-east 
igine  township.     Several  shafts  have  been  put  down  on 

being  said  to  be  150  feet  deep,  but  most  of  the  others  ; 

ban  70  feet.  The  Victory  reef  is  rather  small,  averaging 
[iches  in  width.     Parts  of  it  were  very  rich,  but  the  gold 

r.     There  is  said  t(»  be  still  a  lot  of  stone  in  these  mines  , 

jueld  12  t<»  15  dwt.  of  gold  per  ton,  but  tliis  would  not  | 

ses  of  mining,  with  battery  charges  of  35s.  a  ton   and 

5ting  10s.  a  ton.     The  Victoi^  reef  has  been  traced  for  ;  i 

ile.     Less  than  a  mile  north-east  from  the  Victory  and  on  ^^ 

side  of  a  rough  range  of  gabbro  hills  and  the  Kadgebui  I  j 


Digitized 


by  Google 


90 


workings  of  the  old  Great  Eastern  mine.  Hei 
bout  100  feet  deep,  now  fallen  in.  A  large 
[lorth-easterly,  the  outcrop  showing  10  or  12 
z  standing  out  boldly  as  a  small  rocky  ridge,  b 
of  the  hanging  wall  or  eastern  side  seem  to  ha 
as  can  be  seen  at  surface.  The  country  to  th< 
■roni  this  old  mine  contains  numerous  reefs  an 
5  work  has  been  done,  and  auriferous  country 
towards  the  Mosquito  Creek  mines.  The  fc 
^ield  of  the  Nullagine  quartz  reefs  is  takei 
•vey  Bulletin  No.  20. 

ble  showing  the  Yield  of  the  Nullagine  Beefs  v 
end  of  1904. 


me  of  Reef. 


Ore  cnubed. 


Gold 
thereffom. 


Ri 


Extended 


[tended 
ed 


Total 


tons. 

OE8. 

26600 

70270 

2000  ! 

56-60 

105-95 

49295  : 

170-00 

202-75 

19000 

224-40  1 

30-00  1 

9000 

2800 

14-00 

12100  1 

.  42110  1 

28500 

1,229-80  1 

22-00 

63-00  i 

1 

1,237-95 


3,497-30 


ige  yield  is  seen  to  be  very  good,  and  would 
old  produced  by  cyaniding  the  tailings  could  I 
ons  of  tailings  were  cyanided  in  1902-3  for 
I,  or  .58  ozs.  per  ton,  but  it  is  impossible  to  k 
3  came  from  the  tailings  from  the  local  ree 
much  from  crushings  from  outside  districts, 
inglomerate  tailmgs.  It  is  clear  that  only  \ 
rth  raising,  and  as  this  was  in  smallish  pate 
leal  of  finding,  the  prospectors  were  only  abl 
innage  from  each  mine.  It  was  impossible  to 
round  workings  when  I  visitted  these  mines,  1 
an  obt-ained  on  the  spot  and  the  recorded  re 
le  that  many  of  the  reefs  could  be  worked 
g  and  crushing  were  cheapened  to  something  1 
the  southern  goldfields.  If  a  much  lower 
jould  be  crushed  profitably  it  is  quite  possible 
patch iness  now  attaching  to  these  reefs  migl 
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ferous  Conglomerates, — These  are  the  most  interesting 
IS  deposits  in  the  Niillagine  district,  and  are  worthy  of 
otiee,  not  only  on  account  of  their  marked  similarity  to  the 
d  "banket"  reefs  of  Johannesburg,  South  Africa,  but  als.> 
\  of  the  very  wide  spread  distribution  of  the  Nulla^ne  beds, 

they  form  a  stratum,  over  the  Pilbara  goldfields.  It  has 
?ady  noted  that  gold  has  been  found  at  the  Just-in-Time 
near  Marble  Bar,  in  a  similar  conglomerate,  and  there  is 
>  some  evidence  that  its  occurrence  in  such  beds  of  this  for- 
s  not  merely  a  fortuitous  local  one,  but  is  liable  to  be 
anywhere  in  the  areas  occupied  by  the  NuUagine  beds  where 

composed  of  the  detritus  of  older  auriferous  rocks. 

conglomerates  at  Nulla^ne  are  fully  described,  with  several 
phs  and  maps,  in  the  Government  Geologist's  Bulletin  No. 
work,  has  been  done  on  these  leases  since  his  visit,  and  it 
aeessary  to  repeat  the  details  given  by  him,  for  which  his 
hould  be  referred  to.  His  topographical  map,  Plate  II., 
om  the  plans  of  the  Nullagine  Conglomerates  Gold  Mines,  is 
y  worth  close  study,  showing  the  distribution  and  relative 
;  of  the  workings  over  the  area  on  which  the  auriferous 
irate  has  been  found.  The  surface  of  the  country  is  here 
of  very  rounded,  oft€n  dome-like,  hills,  carved  by  erosion 
aass  of  nearly  horizontal  but  somewhat  curved  and  crumpled 
f  grits  and  conglomerates  of  the  Nullagine  series.  The 
5  can  all  be  included  in  a  quadrilateral  area  of  about  160 
ith  base  or  south  side  extending  eastward  from  the  Grant's 
kings  about  three-quarters  of  a  mile,  north  side,  parallel  to 
one-quarter  of  a  mile,  and  distance  between  these  sides 
mile.  In  this  area  ten  or  more  ppenings  have  been  made 
auriferous  boulder  bed,  from  Avhich  crushings  have  been 
s  shown  in  detail  in  the  table  attached  to  the  report  in 
ai  Survey  Bulletin  No.  20.  From  this  we  see  that  5,167 
gether  were  crushed  which  returned  3,217.29  ounces  of  gold, 
a  general  average  of  12^/^  dwts.  per  ton.  Individual  crush- 
eever,  show  as  high  as  28  dwts.  per  ton  and  down  to  2.4  dwts. 
the  latter  being  the  average  figure  for  the  last  777  tons 
in  1903  from  th<e  principal  workings  on  Grant's  Hill,  after 
^ork  was  suspended.  These  workings,  however,  produced 
ir  3,433  tons  of  stone,  which  yielded  1,780.24  ozs.  of  gold, 
e  average  rate  of  10.4  dwts.  per  ton.  The  next  most  im- 
workings,  on  the  Success  lease,  turned  out  643  tons  yielding 
zs.,  equal  to  a  general  average  of  nearly  18  dwts.  per  ton, 
lis  instance  also  the  Ifest  year's  work  gave  poor  results,  100 
shed  in  1901  returning  only  33  ozs.  of  gold,  or  0.6  dwts. 

openings,  as  is  easily  seen  from  the  map  in  Bulletin  No,  20, 
scattered   over  the   proved   auriferous   area,   and   in   the 
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absence  of  ofood  reasons  to  the  contraiy  the  average  retiir 
them  would  presumably  ver>'  fairly  represent  the  average  v 
the  aui'iferous  deposit  in  that  area.  It  is  therefore  impoi 
notice  from  the  table  of  returns  that  good  values  have  been  c 
from  crush ings  at  several  widely  separated  openiutrs,  and  t 
falling"  off  in  value  of  the  last  stutf  crushed  from  the  Succ 
Grant^s  Hill  mines  does  not  necessarily  mean  that  the  depo 
whole  has  been  proved  to  diminish  in  value  as  it  Ls  worl 
rather  seems  to  indicate  uneven  distribution  of  values  in  the 
which  would  be  averaged  if  it  were  worked  on  a  more  e; 
scale  from  several  different  openings.  In  the  present  state 
available  evidence  I  see  no  strong  reason  for  fearing  that  t 
eral  average  return  from  the  deposit  will  be  greatly  less  th 
of  the  5,000  ton  sample  that  has  been  actually  milled. 


Should  this  be  correct,  it  is  evident  from  inspection  of  j 
of  the  workings  that  only  a  very  small  part  of  the-aurifer 
has  yet  been  touched  and  that  there  is  a  very  large  tonnage 
waiting  to  be  extracted  within  the  quadrilateral  area  above  ] 
to,  not  to  speak  of  the  extensions  outside  that  area  which  I 
yet  been  tested.  Each  foot  in  thickness  of  the  deposit  woi 
over  ;2,000  tons  of  crushing  dirt  per  acre,  and  as  the  aurifei 
has  been  proved  to  be  often  four  and  even  six  feet  thick,  it 
that  there  is  a  very  large  tonnage  available,  and  that  the  sn 
development  of  these  conglomerate  mines  is  of  the  greatest 
ance  not  onlv  to  the  district  but  to  the  State  also. 


My  \isit  to  these  mines  was  a  very  short  one,  and  they  > 
being  worked,  so  it  was  impossible  to  form  any  reliable  opini 
personal  observation  as  to  the  values  of  the  ore  in  sight. 
Grant's  Hill  worldngs,  which  were  the  only  ones  visited  by 
layer  of  conglomerate  that  has  been  worked  is- four  to  six  fe 
and  lies  fairly  flat  on  the  whole,  but  is  so  much  cur\-ed  ) 
movements  that  it  is  ver>^  undulating,  and  rises  and  dips  of 
are  constantly  being  met  with  which  considerably  hamper  sy 
working.  The  conglomerate  is  made  up  of  boulders  and  gri 
bouldei*s  often  being  as  large  as  a  man's  head  or  even  lar 
usually  smaller.  They  ai"e  composed  of  hard  jasper,  ha 
glomerate,  quartz,  and  other  hard  rocks  derived  mostly  f 
underlying  strata  of  the  Mosquito  Creek  series.  Veins  of  in 
are  connnon,  and  much  of  the  material  cementing  the  st 
get  her  is  ferruginous.  In  some  of  the  deeper  workings  it  is 
and  probably  the  iron  oxide  in  the  outcrop  rocks  is  largely 
suit  of  ^wathering  of  pyrites.  The  gold  is  mainly  in  the  cc 
material,  and  is  rugged  and  crystalline,  being  therefore  c 
deposited  from  solutions  traversing  the  old  gravel  layer, 
simply   alluvial   gold   in   an   old   cemented   gravel.     The   oc 
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be  similar  in  all  essential  respects  to  that  of  the  *^  banket " 
the  Witwatersrand  field  in  South  Africa.  The  irapregna- 
ae  conglomerate  with  gold  is  rather  probably  (juite  local,  but 
ring  the  great  distance  over  which  the  South  African 
have  been  proved  to  be  auriferous,  there  is  reason  to  hope 
«  conglomerates  also  may  prove  to  carry  gold  over  large 
[t  is  to  be  remembered  that  the  Nullagine  series  contains 
s  and  very  extensive  beds  of  lavas,  pointing  to  widespread 
continued  volcanic  acti\'ity  during  their  formation,  and  this 
ibtless  accompanied  with  much  fracturing  of  the  earth's  - 
i  hydro-thermal  action,  which  might  reasonably  be  supposed 
ivourable,  in  accordance  with  the  most  generally  accepted 
of  ore  formation,  for  the  impregnation  of  permeable  gi^avels 
ites  and  gold. 

conglomerate  raised  from  the  mines  was  taken  by  tram- 
a  20-head  stamp  battery  and  there  crushed,  but  the  battery 
!  been  removed.  The  methods  of  raising  and  forwarding  the 
the  mill  seemed  to  n>e  capable  of  very  considerable  improve- 
work  were  resumed,  and  cheap  handling  and  crushing  would 
le  greatest  importance  in  making  the  mines  profitable.  It 
orth  suggesting  that  some  experiments  should  be  made  on 
Ider  conglomerate  to  see  if  it  could  not  be  disintegrated 
crushing  all  the  big  hard  stones.  If  these  could  be  freed 
>  cementing  material  adhering  to  them  by  a  process  of  attri- 
revolving  disintegrating  cylindei*s  the  quantity  of  stuff  re- 
crushing  and  amalgamation  could  be  greatly  reduced,  and 
lard  boulders  apparently  contain  no  gold  this  would  have 

reconunend  it.     It  did  not  seem  to  me  that  the  cementing 

was  too  firm  for  some  such  treatment. 

w^orking  of  these  conglomerates  did  not  prove  profitable, 
owners  ceased  operations  pending  such  improvement  of 
conditions  as  would  enable  them  to  resume  them  with 
tie  expectation  of  success.  It  is  clear  from  the  results 
obtained  that  there  is  here  a  very  imporiant  low-gTade  pro- 
But  though  enough  has  been  done  to  show  that  it  de- 
lost  serious  consideration,  it  appears  to  me  that  before  again 
ing  to  work  it  on  the  large  scale  which  its  importance  war- 
would  be  judicious  to  carry  out  some  systematic  prospecting 
luriferous  area,  where  the  deposit  is  more  deeply  buried  in 
t  get  a  more  accurate  estimate  of  its  average  value,  to  de- 
more  exactly  its  real  shape,  and  so  obtain  data  from  which 
ut  the  scheme  of  mining  to  best  advantage,  and  to  ascertain,  . 
ble,  under  what  conditions  there  is  the  best  expectation  of 
the  richer  portions  of  the  ore.  It  is  rather  probable  that 
)e  of  the  deposit  may  favour  the  concentration  of  gold  in 
parts  of  it,  for  example,  in  the  bottom  of  the  synelines 
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(trough-like  or  basin-shaped  bends),  and  that  faults  di 
and  cutting  the  strata  may  exercise  considerable  influenci 
deposition  of  the  gold.  A  certain  amount  of  valuable  iuf 
could  be  got  rapidly  by  diamond-drill  borings,  but  as  the 
are  not  as  a  rule  deeply  buried  it  would  be  preferable  in 
to  adopt  the  slower  and  more  expensive,  but  much  more  sat 
method  of  sinking  prospecting  sliaf  ts  and  driving^  theref ron 
would  be  of  sei-vice  later  on  as  mullock  shafts  for  sendi 
filling  for  the  stopes  and  air  shafts  for  ventilation  of  the  t 
and  would  enable  bulk  tests  to  be  obtained  from  various 
the  deposit,  and  the  conditions  of  occuiTence  of  the  best  ( 
closely  studied.  A  comparatively  small  expenditure  in  thi 
work  would  enable  the  a\^rage  value  of  the  ore  to  be  very 
torily  proved,  so  that  extensive  operations  could  be  be^ 
reasonable  certainty  as  to  tonnage  and  value  that  would  be 


Should  the  workings  of  these  auriferous  conglomeral 
commercially  successful  there  will  be  a  wide  field  for  pr 
by  drilling  in  the  very  extensive  areas  of  the  Nullagine 
beds  scattered  over  the  Pilbara  and  West  Pilbara  Groldf 
pecially  where  the  conglomerates  rest  upon  the  proved  a 
older  rocks  of  the  WaiTawoona  and  Mosquito  Creek  fo 
Where  the  base  of  the  Nullagine  beds  is  cut  into  by  erosi( 
surface,  alluvial  gold  in  the  gullies  traver-sing  them  will 
usually  afford  proof  of  their  auriferous  nature,  but  in  ma] 
the  basal  beds  do  not  appear  at  surface,  and  boring  wi 
easiest  method  of  testing  them. 

Diamonds. — The  occurrence  of  diamonds  in  thie  Nulla] 
glouierates  is  referred  to  fully  in  the  Geographical  Survey 
No.  20.  The  stones  are  small,  but  the  discoveries  are  q 
authenticated.  Prospector's  working  alluvial  detritus  from 
glomerate  beds  throughout  the  goldfield  should  therefor* 
shai^p  look  out  for  diamonds  as  well  as  for  gold. 

Middle  Ckeek— 20-Mile  Sandy — and  Mosquito  Creek  I 

Auriferous  i-eefs  in  the  sedimentary  beds  of  the  Mosqn 
formation  of  the  Geological  Survey  are  found  commonly  , 
east  from  Nullagine,  but  few  leases  have  been  taken  up 
Middle  Cr^ek  group  Is  reached,  about  12  miles  from  ^ 
from  which  centre  eastward  to  Mosquito  Creek  mines  h 
opened  on  numerous  reefs  at  short  distances  apart.  The 
disposal  during  our  ^^sit  only  allowed  a  very  flying  look 
of  the  more  prominent  mines,  without  any  chance  of  more 
most  cui'sory  examination  of  them,  so  the  following  notes 
districts  are  necessarily  very  incomplete.  The  district  has, 
been  examined  at  more  leisure  by  the  Government  Geologii 
report  and  maps  have  been  published  in  Goolos^cal  Sur\'ey 
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which  account  of  the  district  my  notes  may  be  regarded 
lentai-y. 

i'pec  (164l).— No  work  had  been  done  in  this  mine  for 
when  we  visited  it,  but  it  was  thought  worth  looking  at 

of  the  large  quantity  of  stibnite  carried  by  the  reef. 
BS  said  to  be  down  70  feet.  There  are  two  parallel  reefs, 
ches  wide,  some  seven  oi;  eight  feet  apart,  running  north 
;.  Mr.  Kelly,  the  manager  of  the  20-Mile  Sandy  State 
formed  me  that  the  lode  could  be  traced  for  more  than 
d  that  there  had  been  several  crushings  from  it,  which 
to  carry  good  values  in  gold.  One  crushing  of  quartz,  fairly 
stibnite,  returned  about  2oz.  gold  per  ton,  but  two  others, 

good  deal  of  stibnite,  gave  bad  milling  results.  One 
vts.  gold  per  ton^by  amalgamation  on  the  battery  plates, 
s  showed  35dwts.  in  the  tailings,  and  another  gave  12dwts. 

the  plat^  and  assayed  25dwts  in  the  tailings.  The  ore 
:  the  surface  at  the  shaft  is  strongly  charged  with  stibnite 
»xide  of  antimony,  and  a  lot  of  fairly  pure  solid  antimony 
be  picked  out  which  would  be  worth  treatment  for  this 
could  be  cheaply  exported.  Under  present  circumstances 
ess,  and  only  a  detriment  to  the  recovery  of  the  gold  in 
I  took  a  sample  of  the  cleaner  antimonial  ore  from  the 
ich  was  found  on  assay  by  the  Government  Mineralogist 
»r  in  Perth  to  contain  37.30  per  cent,  antimony,  gold  3oz. 
s.  per  ton,  and  silver,  2dwts.  4grs.  per  ton.  The  market 
ntimony  ore  has  lately  fallen  heavily,  from  over  £20  per 
I  per  cent,  ore,  in  May  last,  to  £10  per  ton  at  the  end  of 
the  latter  rate  the  gross  value  of  oi-e  of  the  above  assay 
bout  £19  a  ton— cartage  to  Port  Hedland,  however,  costs 
per  ton,  or  with  freight  to  Fremantle,  £19  a  ton,  so  it  is 
It  ore  of  the  above  excellent  value  cannot  be  exported 
at  present. 

»  (106l).— On  this  lease  there  are  two  strong  quartz  reefs 
lut  very  distinctly,  running  north-north-easterly  and  dip- 
jouth-east  about  65  degrees.     The  main  reef  is  traceable 

for  over  1,200  feet  in  length,  the  outcrop  often  standing 
)ldly,  three  feet  to  12  feet  wide.  Considerable  work  has 
on  this  reef,  and  the  mine  has  been  provided  with  steam 
achinery,  poppet  heads,  and  a  10-head  battery  with  cyanide 

another  5-head  battery  on  the  ground  but  not  erected, 
rmed  that  the  whole  of  the  mining  development  and  ma- 
d  been  paid  for  out  of  the  produce  of  the  mine.  The 
:  is  a  vertical  one  180  feet  deep,  and  a  bottom  level  has 
»d  out  along  the  reef  at  160  feet.  In  this  the  lode  is  up 
ill  width  between  its  walls,  but  much  of  this  is  soft  mul- 
jrial.     There, is  a  big  body  of  quartx,  but  poor  at  thi« 
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s  there  are  several  other  smoothed  r.iid  striated  faces 
•iinning  in  various  directions  and  differing  much  in 
quartz  has  been  formed  along  them,  and  in  irregnlar 
hout  the  shattered  mass  of  country  enclosed  between 
lis.     The    prospectors    have    laboriously    followed    the 

veins  of  quartz,  as  was  doubtless  the  best  policy  in 
iges  of  the  mine,  but  now  that  the  nature  of  the  oc- 
Lsible  it  seems  more  advisable  to  drive  boldly   along 

the  "  formation,"  with  frequent  crosscuts  from  main 
;v^all,  so  as  to  open  up  the  bodies  of  ore  in  a  way  that 
cheap  mining.  At  present  a  very  great  deal  of  hand- 
ary  undergi'ound  on  account  of  the  irregular  shape 
gs.  Some  very  rich  ore  has  been  got  from  this  mine, 
ing  returned  as  much  as  13ozs.  per  ton.  Mr.  O'Dris- 
16  ownei*s,  gave  me  returns  of  10  crushings  amounting 
hich  yielded  3,190  ounces  of  gold  by  battery  amalga- 
n  one  crushing  of  113  tons,  which  gave  13S  ounces 
Bs,  there  was  a  further  return  of  32  ounces  by  cyanide 
he  ofTicially  recorded  figures  show  732  tons  crushed  for 
1,173.28  ounces  of  fine  gold  to  April  30tli,  1J)07.  At 
ly  visit  there  was  some  fair  stone  at  surface,  in  which 

seen  readily.  This  mine  appears  to  me  to  have  vei-y 
3f  becoming  an  important  one  if  opened  up  in  a  sys- 
er.  The  quartz  from  the  winze  contains  some  pyrites 
)hides. 

Bells  and  Round  Hill  mines  were  not  being  w^orked 
>f  our  visit,  and  were  not  visited.  They  are  said  to 
[)rth  15s.  to  17s.  per  ton  over  the  battery  tables,  but 
)oor  for  working  under  present  circumstances. 

tery  20-Mile  Sandy.— Most  of  the  cnishhig  for  the  dis- 
at  the  State  battery,  which  consists  of  10  stamps  and 

;  crushing  charges  are  14s.  to  18s.  per  ton.  Cartage 
eavy,  one  of  the  mines  10  miles  distant,  for  example, 
y  22s.  a  ton  to  send  stone  to  the  battery.     In  conse- 

high  costs  of  working  the  ore  must  be  of  good  grade 
>es.  I  was  told  of  one  mine  close  to  the  battery  which 
ndoned  as  unpayable  although  the  returns  from  cmsh- 
Iwts.  per  ton  over  the  tables,  and  the  tailings  yielded 
n  to  cyanide  treatment.  Some  very  rich  ore  has  been 
16  mill  occasionally,  one  parcel  of  three  tons  from  the 
nine  yielding  860.77  ounces  of  fine  gold  by  plate  amal- 
d  1.45  tons  of  sands  for  cyanide  treatment  assaying 
of  gold  per  ton  before  treatment.  This  mine  has  re- 
2  ounces  of  fine  gold  from  six  tons  crushed  during  1905 

)wing  table  shows  the  returns  from  the  20-Mile  Sandy 
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[rdpatrick  G.M.L.  143, — The  main  shaft  of  this  mine  i 
eet,  and  there  is  a  winze  75  feet  below  the  bottom  lev 
of  consequence  has  been  encountered  in  sinking.  T 
I  shaft  80  feet  deep  east  of  the  main  shaft  ;  at  the 
n  this  the  lode  is  seen  to  nm  east  and  west,  and  is  aboi 
^ide  between  smooth  walls  which  cut  obliquely  .across  t 
of  the  enclosing  country  schist.     The  quartz  is  from  sij 

0  feet  six  inches  in  thickness,  and  often  has  a  consi 
ity  of  scheelite  (tungstate  of  lime)  mixed  with  it  and 
f  associated  with  the  gold.  The  scheelite  might  be  wortl 
trouble  to  save  by  concentration  if  there  were  a  rail 
e  Bar,  but  at  present  it  is  valueless.  Th^  Ardpatrii 
aer  a  small  one,  but  it  has  given  some  very  good  retui 

1  records  being  : — 

Tons  Pine 

crushed,      ounces  of  Gold. 

To  end  of  1906  31400  gave  1098*48 

„  May,  1907  ...     3900      ..        14806 

Total 35300      „    1,246-64 

of  Value  Je5,295. 

altec  Moore  (79l)  and  (145l).  — This  mine  has  a  mai 
^t  deep,  177  feet  being  vertical,  and  35  feet  on  the  und( 
ef,  and  a  second  vertical  shaft  100  feet  deep.  Thb>  re 
east  and  west,  and  seemed  to  me  to  be  very  similar  to  th 
er  Reef  above  mentioned,  viz.,  a  large  jumbled  "format! 

two  main  smoothed  walls,  which  are  nearly  vertical.  Ti 

slate  and  sandstone.  The  quartz  oecui-s  in  rather  ir 
s,  lenses  and  bunches  in  the  shattered  zone  between  tt 

doubtless  following  more  or  less  the  openings  betw< 
5  of  country  wdth  which  the  main  fissure  was  originally  ] 
3r  which  were  formed  between  them  from  time  to  time  I 
ng  movements  of  the  walls.  The  prospectors  have 
r  to  the  quartz,  and  in  consequence  their  workings  ai 
lar  in  shape,  and  a  great  deal  of  handling  of  the  on 
1  underground.  The  mine  has  a  good  I'ec^rd  of  proc 
lems  worth  opening  up  systematically.  On  surface  the  < 
jen  worked  eastwai-d  from  the  main  shaft  for  about  3( 
ig  some  fair  crushings.  The  recorded  returns  from  th 
►een  1,252  tons  crushed  for  2,959. 70  ounces  of  fine  gold, 

1907 

1  the  vicinity  of  the  Galtee  Mooi-e  and  Ardpatrick  mine 
reral  other  mines,  which  were  not  visited  by  our  party,  f 
of  more  or  less  parallel  lodes  which  seem  worthy  of  atl 

^osquito  Creek  Battery.— At  Mosquito  Creek  there  is  a 
Euid  old  fashioned  10-head  battery  with  three  crude  ( 
The  battery-  well  is  70  feet  deep,  sunk  in  a  hard  red  | 
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IS  very  suitable  for  ornamental  puiposes.  The  water 
lOt  very  plentiful  and  gave  out  almost  entirely  in  a  recent 
eason.  A  Government  well  is  about  100  yards  distant. 
!08ts  35s.  a  cord  at  this  battery. 

Battery  is  close  to  the  workings  on  the  Parnell  Reef, 
leads  of  somewhat  light  stamps  and  a  cyanide  plant. 

II  Mine  (95l).— The  Parnell  reef  is  a  stroiijr  liss.irc  \o(\e 
jarly  east  and  west,  traceable  for  about  half  a  mile  in 
I  having  several  shafts  sunk  upon  it,  the  nifein  one  being 
eep,  as  is  also  that  on  the  Federal  Lease  (lOf)L)  t:)  the 
Pamell,  on  the  same  reef.  The  main  ore  shoot  according 
is  of  the  mine  pitches  easterly.  At  the  time  I  visited  it 
vere  at  work  close  to  the  surface,  taking  out  some  very 
me  that  had  been  left.  The  reef  is  a  big  strong  one,  over 
de,  and  looked  very  well  in  these  shallow  workings,  but  I 
e  the  lower  parts  of  the  mine.  The  manager  had  about 
yf  ore  at  grass  which  he  expected  would  yield  about  an 
he  ton.  This  ore  was  raised  by  two  men  in  len  wv'eks. 
1  record  shows  a  total  of  2,220.35  tons  crushed  fruiii  the 
Lses  to  April  30th,  1907,  for  2,15S,f)S  ounces  of  fine  fiold. 

Vs  Eeward.—This  old  mine  lies  east  of  the  Pamell,  but  the 
is  somewhat  north  of  the  Pamell  reef  line  showing  either 
tter  is  heaved  to  the  north  by  a  fault  or  a  parallel  fracture 
,  as  is  so  common  in  these  goldfields.  The  main  shaft  is 
leep,  and  there  is  another  one  about  60  feet  further  east, 
had  taken  up  this  ground  again  and  were  working  on  a 
I  inches  to  two  feet  of  stone  said  to  be  worth  about  an 
»>ld  to  the  ton. 
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OTHER   CENTRES  NOT   VISITED. 

f  time  prevented  our  party  from  visiting  several  other 
Dugbout  the  goldfield  which  are  of  much  interest,  but 
ieh  have  already  been  fully  described  in  the  Government 
reports  in  Geological  Survey  Bulletins  Nos.  15,  20,  and 


ount  Elsie  and  Boodalyerri  districts  are  described  in 
.  15,  which  shows  that  the  Elsie  reef  produced  from  1899 
L3.82  ounces  (equal  to  1,323.85  ounces  fine)  of  gold  from 

of  stone  crushed,  being  a  yield  of  3.46  ounces  per  ton. 
ler  claims  have  given  16.85  fine  ounces  from  20  tons 
The  Golden   Granite   mine  at  Boodalyerri  has   crushed 

for  490.04  fine  ounces  of  gold,  or  at  the  rate  of  4.61 
?)  per  ton,  besides  giving  76.11  ounces  from  specimens 

the  Boodalyerri  centre  altogether  has  a  record  of  pro- 
587.86  fine  ounces  from  120.25  tons  of  ore  crushed 
fine  ounces  from  specimens.  According  to  tiie  current  local 
pressed  to  us  by  various  well-in fonned  people  at  Marble 
lUngine.  there  are  nujiierous  low-urade  reot's  in  the  Bocul- 
•ict  that  might  be  worked  if  facilities  were  improved. 

amhoo  centre  is  also  described  in  Geological  Survey 
.  15,  and  is  notable  for  possessing  in  the  Bulletin  mine 
mining  shaft  in  the  Pilbara  gold  field,  viz.,  400  feet,  and 
i  to  be  the  longest  continuous  shoot  of  ore  yet  worked, 
e  ore  which  was  shown  to  me  at  Marble  Bar  was  very 
and  charge<l  with  a  good  deal  of  sulphide  of  antimony. 
?  now  working  again. 

[lowing  table  of  production  to  end  of  1903  is  taken  from 
survey  Bulletin  No.  15,  page  61. 

ical  Table  showing  the  yield  of  the  Bamboo   Rrcfs. 


le  of  Beef,  etc. 

Ore  crushed. 

Gold  therefrom. 

Rate 
per  tou. 

/ 

tons. 

OZS. 

OZS. 

_ 

400 

S-40 

210 

enQ.d'lSl  '.'.         ['.'. 

30(X) 

B3H5 

2-13 

en  and  Reward 

l,390o0 

2,436-80 

1-75 

3.359-50 

6.425-K5 

1-91 

tiecy 

1,65800 

4,072-GO 

2-45 

idum 

16900 

147-85 

-87 

licate 

,                9600 

11900 

1-23 

fields.  Ltd 

2,297-75 

3,176-85 

1-81 

40-00 

88-00 

2-20 

:'l27'.''.         ','.'.         '.'.'. 

1                3400 

7400 

2-18 

1,433-00 

3,402-40 

2-36 

1               114-50 

128-25 

1-12 

Q8 

7200 

300-60 

1          417 

Total     

10,698-25 

20,444-35 

1-91 
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Talga-Talga  District  is  described  in  Geological  Survey  Bulletin 
Xo.  15.  from  which  the  following  table  of  returns  has  been  taken:— 


Synoptical  Table  showing  the  Yield  of  the  Taiga  Taiga  Reefs. 


Total 


Y(.»r. 


NaiiieorL««e.ete.  !      ^^  ttere-    i  Rate  per !  Total  ore  i     pld      ^I!'^ 

waine  oi  tewe,  etc  crushed.      ;5j^     I     ton.     ,  crushed,  i    there-    \^^ 

I  *  '     from.     ' 


\-^^ 

i->i» 


« 1VJ7 

V1'>1? 


"Tin  IS 


General.  O.M.L.  485 
I        Do 


tons.  ozA. 

43.00        44.00 
11.60  ,        7.90 


Jubilee  O.M.L.  468 
Do. 


91.00  I  137.00 
33.00  ,     45.90 


McPhee' 8  Reward.  Ltd.,G.M.L. 
65 

Star  of  the  Xorth  O.M.L.  124 

Do 


367.00  i  967.00 


18.50  I     19.00 
97.00  '   115.74 


ozs.      I      tons. 
1.03 
.68        54.50 


0Z8. 
52.50 


1.60 
1.30 


.00  j   182.90 
2.60      367.00      957.00 


I 


1.03  , 

1.19      115.50 


N.W.   Ooldflelds,    Ltd..   O.M.L.        26.00        33.00  '        1.26        26.00 
170  , 


Sundry  claims 


Do. 
Do. 
Do. 


46.00 

9.25 

54.40 


466.00  ,  4.75   I 

89.95  I  1.99   ' 

24.10  I  2.60 

82.09  1.50      204.65 


134.74 
33.00 


652.14 


Totals 


891.65    2012.28 


.96 

1.47 
2.60 

1.16 
1.26 

3.18 


The  official  statistical  returns  to  end  of  1906  show  only  one  later 
rcH'ord,  the  Zephyr  G.M.L.  616,  havini?  returned  in  1904  83.83  fine 
ounces  from  dollied  specimens,  and  0.84  fine  ounces  from  three  tons 
<'t  ore  crushed. 

The  totals  to  end  of  1906  are  given  as— 


AlIuTiaL 


Dollfed  and 
-  Specimens. 


Ore  treated,      i  Oold  therefrom. 


ozs.  fine. 
60.26 


ozs.  fine. 
162.82 


Tons. 
779.16 


iBne  028.. 
1496.23 


It  would  seem  from  this  that  the  table  in  the  Geological  Survey 
Bulletin  includes  some  yields  not  taken  into  account  in  the  statistical 
record  of  returns  reported  to  the  Mines  Department. 

A  sample  of  galena  from  a  re^f  at  Taiga  Taiga  given  to  me  at 
^farble  Bar  by  Mr.  Riches,  Inspector  of  Mines,  has  been  assayed  in 
tlie  Geological  Survey  Laboratory  with  the  following  result  :  — 
Lead  (wet  assay)        ...        33'76  per  cent, 
ozs.  dwtB.  grs. 

Gold 0      1     11     (0-073  oz.)  per  ton. 

Silver     8     11       8     (8-567  oz.)  per  ton. 

This  does  not  show  a  high  value  in  silver  per  unit  of  lead. 
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dletin  No.  15  also  appear  description  erf  the  North  Pole 
Rookh  centres  from     which     the     followmg     tables    are 

■    Table    showing    the    Yield  of  the  Lalla  Rookh  Rctf^  tn 
end  of  1903. 


Name  of  Keef ,  etc. 


G.M.L.  606 
3.M.L.  569 
h  R.G.  112 
ims 


Ore  ;         Gold         ,      Rate 

crushed.      i    therefrom.    <  i>er  ton. 


Total 


tons. 

O'S. 

K'Za. 

18600     , 

10100 

54 

88-50     ' 

37-10 

•i*() 

6,277-55 

7414-56 

lis 

30-45 

50-30 

160 

6,532-60         7,602-96  11« 


g  1904,  1905,  and  1906,  the  tailings  on  the  Lalla  K '.kh 
5  cyanided,  yielding  2,078.79  fine  ounces  of  gold.  The 
iietion  of  the  Lalla  Rookh  centre  to  end  of  1906  is  uivi'i'- 
eial  statistics  as  6.532.50  tons  crushed  for  a  total  return 
L  ounces  of  fine  gold. 

!    Table   showing  the    Yield   of  the  North    Pole   BeeU  to 
end  of  1903. 

Name  of  Beef,  et<!. 


Ore 
cnuhed. 

Gold 
therefrom. 

Kate 
j-er  ton 

tons. 
392-00 
24-00 

OZ8. 

268-00 
56-40 

OZis. 

•65 
2'Ab 

41600 

324-40 

•7S 

Democrat  G.M.L.  453 
G.M.L.  575       

Total     

wei-e  no  returns  in  1904.  1905,  and  1906,  and  the  t«H:\l  to 
10  is  given  in  the  Statistical  record  as  416.00  tons  cnisheJ 
oz.  of  fine  gold, 
elds  which  were  not  visited  by  our  party  seem  fnjin  the 

Survey  descriptions  to  be  quite  shnilar  to  the  otiier 
Id  districts  in  geological  structure  and  mode  of  occuneiu'<' 
d,  being  belts  of  greenstone  schists  of  the  Warraworma 
ally  close  to  a  contact  with  granite,  traversed  by  numerous 
id    granitic    dykes,    containing    large    bars    of    jaspen»i<l 

and  having  the  gold  in  quartz  reefs  of  fissure  vein  tyi>t' 
lly  more  or  less  parallel  with  the  lamination  of  the  sclu>t. 

Asbestos. 
LS  been  known  for  some  years  that  good  specimens 
►tile  asbestos  had  been  reported  from  the  Pilbara 
but  there  seems  to  have  been  very  little  interest  taken  in 
ery,  and  no  public  infonnation  was  available  as  to  tlie 
ality  in  which  the  mineral  existed  until  about  two  years 
the  matter  was  taken  up  by  Mr.  Herbert  Soanes.  He 
t  the  place  where  the  asbestos  had  been  got   was  in  tliC 
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y  count ly  to  the  west  of  Coog:Ieg:ong',  and  obtained  and 
to  Loudon  about  two  tons  of  hand-picked  mineral.  "  The 
sbestos  Co.,  Limited,"  was  then  formed  with  a  capital  of 
I  acquire  and  work  the  deposits.  From  the  prospectus  of 
any  it  appears  that  the  sample  of  fibre  shipped  was 
ly  received  by  expert^;,  and  one  ton  (2,000U>s.)  of  different 
ras  sold  on  its  arrival  for  experimental  treatment  at  £35." 
^^in^r  letter  from  the  well-known  finii  of  Messrs.  Boiling  & 
iring  on  the  value  of  the  mineral,  is  also  quoted  in  the 

"  2,  Laurence  Pountne^'  Hill,  Loudon  E.C., 

2nd  February,  1907. 

rectors  of  the  Pilbara  Asbestos  Conipanif,  Limited. 
emen, — Jud<nng  from  the  sample  of  asbestos  submitted 
Mr  A  C.  Oardinei*,  we  have  no  hesitation  in  saying  that 
?  is  as  good  as,  if  not  better  than,  any  No.  1  crude  asbestos 
ver  seen,  and  if  the  bulk  of  your'  production  is  equal  to 
lie  we  have  little  doubt   that  we  could  sell    fi-om  500  to 

per  annum  through  our  various  customers.     We  consider 
would  range  from  £25  tO/  £50  a  ton   delivered   c.i.f.,  in 

ports,  and  we  could  to-day  sell  a  fair  quantity  of  such 
us  is  indicated   by  your  sample  at  the  latter  figure  or  a 

We  remain,  yours  faithfully, 

(Sgd.)        BOLLING  &  LOWE." 

les  of  the  mineral  leceived  in  Perth  show  it  to  be  very 
sotile  a.sbestos,  of  good  colour  and  very  silky  lustre,  and 
ly  rubbing  int^)  ver>^  fine  fibres  which  exhibit  great  tough- 
roughly  spun.  Some  of  the  natural  bundles  of  fibre  are 
fit  tie  when  the  fibre  has  not  been  separated,  but  by  a 
rushing  they  separate  out  into  good  tough  fibre.  Some 
es  are  as  much  as  six  inches  in  length,  which  is  very  good 
^he  mineral   has  ever\'^  appearance  of  being  of  excellent 


ere  was  not  time  during  our  visit  to  the  fields  for  the  Hon. 
ter  and  myself  to  visit  this  discoveiy,  Mr.  P.  C.  Riches, 
ngineer  and  Inspector  of  Mines,  was  instructed  to  make 
ipon  it,  which  he  has  done  as  follows:  — 
ft  Marble  Bar  on  10th  instant  in  company  with  Messrs. 
and  Soanes,  and  arrived  at  the  asbestos  mine  on  tlie  12th 
I  mine  is  located  in  a  very  rough  piece  of  country  about 
iue  west  of  Cooglegong  and  about  21  degrees  30  minutes 
)bsd.).  We  were  unable  to  get  \s4thin  214  miles  with  the 
>  had  to  walk  the  remaining  distance. 

isbestos  lodes  occur  in  a  belt  of  seriientine  country,  run- 
h-east  and  south-west,  that  lies  more  or  less  in  a  valley 
on    the    North    and    South    by    large    jasper    dykes.     The 
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ices  over  a  width  of  30  feet.  No  lode  can  be  traced  on 
and  an  opinion  as  to  tlie  value  of  the  deposit  cannot  be 
s  some  prospecting  work  is  earned  out. 
I'egard  to  the  statement  contained  in  the  prospectus  of 
.  Asbestos  Ccmipany.  Limited,  that  there  is  l.'iO.OOO  tons 
x\e  asbestos  available.  Mr.  Soaues  assures  me  that  he  has 
ly  time  expressed  this  opinion,  and  in  sui)port  of  his  con- 
handed  me  his  report  en  the  property, 
utterly  impossible  for  me  to  i:ive  any  estimate  of  the 
fibre  available,  if  by  available  is  meant  the  (juantity  in 
:here  is  not,  including  what  is  in  the  dump,  ten  tons  avail- 
1  some  development  is  done  and  it  is  ascertained  whether 
nd  libre  live  at  a  depth,  and  also  the  peicenta.ire  of  tihre 
i  at  these  depths,  it  is  utterly  impossible  for  anyone  to 
linion  as  to  the  value  of  the  mine  or  the  amount  ot  the 
ailable. 

say  that  the  f)roposition  strikes  me  as  a  veiy  favourable 
1  my  opinion  is  well  woj-thy  of  some  systematic  dovelop- 


iliarity  of  this  discovery  of  chiysotile  asbestos  is  that  in 
:  is  found  in  more  or  less  dethied  lodes  of  considerable 
:ead  of  ramifying  irreirularly  throu^-h  masses  of  serpen- 
,he  most  usual  moile  of  occuiTence  elsewhere.  The  lodos 
iss  of  the  *'  segrejrat ion- vein  "  tyi>e.  but  there  seems  no 
doubt  that  they  will  be  very  peisistent  in   depth.     It   is 

their  very  considerable  Ihiear  extension  that  the  cau>e 
produced  them  has  operated  on  a  faiily  laiire  scale  along 

probably  lines  of  sheai-inir  stress  in  the  rock,  and  any 
H)ry  of  the  formation  oi'  the  mineral  stn-ms  to  necessarily 
persistency  in  depth  as  well  as  in  length.  As  seen  by  Mr. 
>ort  above,  the  veins  are  of  fair  size,  and  contain  a  laige 

fibre,  the  vein  matter  being  rich  rock  from  the  asbestos 
int  of  view.  In  F.  CirkeFs  pamphlet  on  "  As])estos,  its 
exploitation,  and  uses,"  issued  by  the  Department  of 
I'anaiia— which  countr\^  is  the  principal  |)roducer  in  the 
[le  chrysotile  variety  of  asbestos— an  exam[)le  is  given  of 
Canada,  in  fairly  good  ground,  breaking  130  to  150  tons 
r  day,  which  supplies  SO  to  DO  t()ns  ot*  rock  for  the  mill, 
tis  about   7V2   tons  a  day   of   marketable   asbestos,   being 

per  cH?nt.  of  the  rock  milled  and  5^2  pei*  cent,  of  the 
I.  Expen.ses  per  ton  of  asbestos  at  this  mine  are  given 
or  £3  12s.  ()d.  Elsewhere  in  the  pamphlet  Mr.  Cirkel 
the  lowest  percentage  of  milling  rock  in  the  Canadian 
bout  20  per  cent.,  and  the  highest  70  per  cent,  of  the 

rained,  the  average  being  30  per  cent,  to  60  per  cent., 
he  milling  rock  returns  6  to  10  per  cent,  of  marketed 
The  annual  export  is  about  30,000  to  35,000  tons  of 
ineral    of    all    grades,    worth    about    $1,000,000,    or    say 
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127,974.32  fine  ounces  of  .srold,  or  at  the  rate  of  l.()5  fine  ounces  per 
ton,  not  including  the  gold  from  specimens  dollied,  which  is  properly 
to  be  credited  to  the  reefs  also.  This  is  an  average  value  for  the 
wliole  of  these  fields  of  £7  per  ton  of  quartz  crushed,  which  is  an 
excellent  return,  especially  when  it  is  considered  that  it  is  the 
average  over  a  large  number  of  small  contributing  mines.  As  has 
been  seen,  however,  district  after  district  has  languished  or  died, 
and  in  eveiy  case  the  causes  have  been  the  same,  namely  high  costs 
of  working  under  present  conditions,  and  want  of  regularity  in  the 
values  carried  by  the  reefs.  The  latter  of  these  causes  can  best  be 
mot  by  sufficiently  extensive  development  to  average  the  irregu- 
larities, but  there  has  been  too  little  of  such  work  done  ui  these 
fic-lds  to  enable  any  reckdning  to  be  formed  yet  of  the  extent  to 
whicli  the  necessary  development  work  would  cilfect  the  general 
mining  costs.  This  can  only  be  found  in  each  case  ))y  actual  trial. 
Tlio  liigh  costs  of  working  are  due  to  scarcity  of  timber  and  fuel, 
and  great  want  of  facilities  in  obtaining  machinery,  mining  supplies, 
and  all  the  ordinary  necessaries  of  life. 

The  high  cost  of  timber  and  firewood  is  due  to  the  scarcity  of 
good  forests  in  this  goldiield,  it  being  often  necessary  to  cart  the 
ti]'e\v(»od  ()  to  10  miles,  and  mining  timber  10  to  50  miles  or  more. 
Fnr  most  structural  purposes  Oregon  timber  carted  from  the  coast 
is  the  cheapest  available.  Kound  mining  timber  for  ordinary  sets 
ajid  }>rops  often  costs  up  to  Is.  per  lineal  foot,  and  firewood  3:"3s.  to 
4")s.  j)er  cord.  The  only  possible  cure  for  this  drawback  is  a  means 
of  cheaply  importiiii*-  timber  and  fuel  from  the  coast. 

The  want  of  facilities  in  obtahiing  goods  of  all  sorts  i-e-acts  on 
oosts  of  every  kind.  The  cost  of  living  is  high  and  thei'efore  wages 
niust  be  high.  Miners*  wages  are  from  £4  a  w^'ek  in  the  more 
accessible  districts  to  £4  10s.  and  even  £o  at  Nullagine,  and  other 
s<'its  of  labour  in  proportion.  Beef  and  mutton  are  obtainable  at 
1  airly  reasonable  rates,  though  not  so  cheaply  as  might  be  expected 
in  a  pastoral  district,  but  nearly  all  other  foodstuffs  have  to  be 
in  I  [ported-  Flour  is  retailed  in  Marble  Bar  at  13s.  per  bag  of  501bs., 
tea  at  2s.  to  2s.  fid.  per  lb.,  sngar  at  5d.  per  lb.,  or  25s.  per  bag., 
tinned  meats  Is.  per  tin  or  lis.  per  doz.  tins,  rice  21s.  per  bag  of 
•^^Ibs..  tinned  fruit  14s.  per  doz.  or  Is.  3d.  per  tin,  tinned  milk  10s. 
I'cr  doz.  At  Nullagirie  foodstuffs  are  nuich  dearer,  and  an  unusual 
state  of  affairs  was  disclosed  in  that  people  were  finding  it  actually 
cheaper  to  have  small  parcels  of  onions,  eggs,  potatoes,  butter,  and 
^nnilar  goods  sent  to  them  by  parcel  post  from  Frenumtle  than  to 
})urcha.se  them  fmm  the  local  stores  after  being  sent  at  freight  rates 
in  storekeepers*  (|uantities  by  steamer  and  wagon  or  camels. 
Freights  on  goods  from  Port  Hedland  to  Marble  Bar  by  wagon  or 
camel  team  run  from  £0  to  £14  per  ton,  £9  being  about  an  average 
ii;:nre  for  ordinary  domestic  supplies.  To  Nullagine  is  £6  to  £8 
more,  making  say  on  the  average  £17  a  ton  from  Port  Hedland 
or  £19  a'  ton   from   Fremantle.     Nearly  all  building  materials  are 
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aported,  and  I  heard  of  as  hi^^h  as  £14  a  ton  bein^  the 
rice  for  freijrht  of  timber  and  iron  required  at  Marble  I 
ort  Hedland.  On  heavy  mining  machinery,  such  as  boili 
ro  very  nnich  above  those  rulin^^  for  ordinary  freight. 

Not  only  do  the  high  costs  of  transport  add  greatly  tc 
f  all  supplies,  but  there  is  also  a  really  much  more  formidabl 
>  mining  projiress  in  the  Ijerrible  loss  of  time  involved  i 
lem  fnim  the  coast.  It  takes  three  days  for  a  light  cv 
)  go  fn)m  Port  Hedland  to  Marble  Bar,  a  distance  of  1 
le  road  being  mostly  sandy,  and  heavy  wagons  take  ek 
ays  to  do  the  same  journey.  From  Marble  Bar  to  Nullaj^ 
dies,  taking  the  teams  four  to  six  days  more.  It  is  qv 
lerefore  for  mining  stores  for  the  inland  centres  to  b< 
iree  weeks  on  the  way  from  the  coast,  and  as  many  thi 
)  he  sent  for  from  Fremantle,  the  journey  from  which 
[edland  takes  a  week,  and  steamei*s  leave  at  weekly  to  f< 
itervals,  it  is  rai-ely  possible  to  ^et  them  delivered  on  the 
i.ss  than  four  weeks  from  the  time  of  telegraphing  for  t 
uite  frequently  it  takes  six  or  seven  weeks.  When  order 
e  sent  by  lettei*  and  there  is  necessaiy  delay  in  getting  tl 
1  Perth  or  Fremantle,  a.s  is  often  the  case  with  ordei 
actories  and  foundries,  it  may  easily  be  over  two  montl 
le  goods  reach  the  mines.  Any  breakdown  of  important  i 
'hich  cannot  be  repaired  locally  is  therefore  liable  to  cau: 
r  total  stopi^age  of  the  work  of  the  mine  for  a  very  serioi 
)elays  of  this  soi*t  and  loss  of  time  thi-ough  struggling  w 
lift  methods  of  getting  on  without  the  proper  appliances 
le  cause  of  great  increases  in  mining  costs,  far  more  i 
tian  the  actual  cost  of  the  machinery  or  goods  which  i 
waited  for. 

While  railway  comnuuiication  between  the  fields  and 
ould  not  entirely  remove  these  disabilities  by  any  means, 
o  a  very  long  way  towards  doing  so,  enabling  goods  to  t 
ito  the  interior  at  greatly  reduced  rates  and  minimising 
f  time  in  procuring  supplies  which  has  been  so  serious 
Iso  of  course  greatly  facilitate  travelling  of  persons, 
eople  to  go  from  the  interior  to  the  coast  and  vice  versa  ii 
istead  of  three  or  four,  and  at  much  less  cost. 

Mining  Low-cjrade  Gold  Ores. 
With    such    high    costs    as    have    prevailed^  in    the 
elds     it     has     been     quite     impossible     to     work     any 
ery    best    of    the    ore    at    a    profit.  .      The    high    avera^ 
bove    quoted    of   £7    a   ton    is    only    another   way    of   e 
ae  same  thing,  no  one  having  found  it  worth   while  io 
oorer  stuff  to  the  mills.     It  would  he  very  much  opp<^ed  I 
lining  experience,  however,  to  infer  from  what  has  been 
tie  ore  in  the  mines  could   be   divided   into   two  classes^ 
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a\Y'rairint;  £7  a  ton  and  poor  ore  nol^  worth  touching  at  all,  it  being 
iimcii  inoi-e  usual  that  there  should  be  a  gradation  of  value  from  the 
richest  to  the  poorest,  with,  commonly,  much  more  of  the  lower 
i:ra<les  of  value  than  of  the  higher.  From  my  examination  of  the 
iiiims  I  see  no  reason  for  thinking  that  the  reefs  of  the  Pilbara  iields 
\\'\\\  Ix^have  otherwise  than  usual  in  this  respect,  and  would  regard 
rli»'  7J).719  tons  x>t  £7  ore  which  have  been  crashed  from  them  as 
vf^vy  sti-ong  prima  facie  evidence  that  there  are  some  hundreds  of 
tiiniisiinds  of  tons  of  say  30s.  to  40s.  ore  left  in  the  neighbourhood 
"f  the  richer  shoots.  With  improvements  of  mining  facilities  by 
railway  cnmmunicaticm  much  of  this  could  be  profitably  handled. 

Mining  for  Base  Metals,  etc. 

It  has  been  sho^vn  in  the  toreguing  that  besides  gold  the  Pilbara 
<li-tii(r  also  contains  good  tintields,  and  that  good  copper,  silver, 
!<a«l.  and  antinumy  ores  have  been  found  in  several  localities.  Tlie 
<'i  >(s  of  lealising  coppei'  c-ies  have  be»Mi  weU  shown  pix*vionsly  in 
I'le  ca<e  of  Mr.  BoinieT-^s  parcel  fn m  North  Slunv,  and  it  is  clear 
tnaJ  <res  from  still  more  distant  localities  can  only  be  exported  at 
vvHii  liiirher  cost.  Copper  ores  are  reprirted  t(^  have  been  found 
.'i^\ay  in  the  eastern  portion  of  the  Pilbara  Goldtield,  to  the 
''i^>i  of  the  rabbit-proof  fence,  and  it  is  obviously  qnhe  ini- 
p'SMble  for  anything  to  be  done  with  such  mines  while 
<'"sis  of  working  and  of  getting  the  ore  to  mniket  are  so 
prnliibitive  as  now.  Unless  some  of  these  mines  turn  oiit  to  Im* 
'Mv  to  maintain  smelting  works  of  tlieir  own,  the  only  hope  of 
uetting  any  return  from  the  ore  is  by  exporting  it,  and  only  the 
v\c\u'<t  ore  will  n<nv  pay  costs  of  doing  this.  Very  few  mines  how- 
vvi^v  are  able  to  exist  for  long  merely  on  the  export  of  their  richest 
"re.  and  the  only  hope  of  enabling  the  more  inland  base  metal  mines 
to  hi'  worked  for  ajiy  length  of  time  lies  in  greatly  improving  the 
exi>iiiii;  facilities  of  transport  so  as  to  uive  cheap  carriage  of  ore 
to  ovHrs«'a  markets  and  cheap  w'orking  costs  that  w^ill  allow  a  much 
l(.\v(M-  grade  of  ore  to  be  shipped,  until  such  time  as  the  mines  are 
a'llf'  to  suppoi't  their  own  concentrating  mills  or  smelting  \v()rks. 

Tlie  tin  mines  are  in  a  rather  better  positi(»n  than  those  of  lead 
ii.id  copper  in  this  regard,  as  the  niillinu  and  concentration  of  tin 
"rt^s  is  a  comparatively  simple  and  inexpensive  process  which  pro- 
tlMces  a  rich  dressed  product  able  to  snp|)ort  hiirh  transport  charges. 
The  milling  and  dressing  mills  nevertheless  must  have  rapid  means 
"t  coiiiimniication  with  foundries  and  central  s!i])plies  of  stoi'c^s  if 
thev  ai'e  to  be  maintained  in  the  good  working  order  necessary  for 
cheap    working   costs. 

Minerals  of  comparatively  low  initial  value  such  as  crude  as- 
h'^stos,  mica,  and  ornamental  stone,  all  of  which  exist  ui  the  Pilbara 
^'^U\>.  are  of  course  especially  affected  by  costs  of  transport,  there 
l>^in^  no  possibility  of  exporting  them  to  a  nmrket  unless  the  cost 
<'l  carriage  is  kept  down  to  a  very  low  figure. 
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Railway  Communication  and  Roittes. 
If,  therefore,  the  Pilbara  fields  are  to  be  developed  as  their  re- 
d  of  production  and  their  promise  for  the  future  warrant,  it  is 
iolutely  neeessaiy  that  they  should  be  opened  up  by  a  railway 
ni  the  coast.  This  is  generally  admitted  by  all  who  know  ibe 
ds,  but  there  is  jrreat  diversity  of  opinion  as  to  the  b^t  nniie 
be  followed.  Three  starting  points  on  the  coast  have  hevn 
iously  considered,  Port  Hedland,  Balla  Balla,  and  Point  Saiiip- 
,  and  more  than  one  route  suggested  from  each. 

One  line  has  actually  been  surveyed,  from  Port  Hedland  >ouib- 
terly  across  the  coastal  plain  for  about  77  miles  to  Gorge  Cre^k, 
?ro  it  reaches  the  edge  of  the  mountainous  ciniiun. 
nee  along  the  north  edge  of  the  4att«r  for  about  IS  niiles  to  a 
;s  to  the  east  of  the  Doolena  Gap,  thence  south  20  miles  to  Marble 
[•.  a  total  distance  of  115  miles.     From  Marble  Bar  the  siiney 

been  carried  on  to  Nullagine,  passing  on  the  north  side  of  \W 
irrawoona  raijge,  crossing  it  between  Warrawoona  and  YancliexH!- 
a,  an«l  thence  running  south  to  Nullagine,  a  total  distance  of  l*''^' 
L's  tvi'.in  Port  Hedland.     This  line  passes  through  country  whuh 

iK.t   yet   ])een   pi-oved  to  be  metalliferous  for  the  first  77  mii^^N 

at  this  point  would  become  of  great  benefit  to  the  Lalla  K<Kikh 
1  X(  rth  Pole  tiehls,  which  lie  about  25  miles  to  the  south,  nj^'l 
n  (iorue  Cicck  oiiwards  wouhl  l;e  in  the  UK^st  convenient  p(«'>!ii'!i 
cticable  for  a  line  serving  the  unproved  mountainous  country  i*' 
nortli  of  a  line  connecting  Lalla  Rookh  and  Marble  Bar.  whu'!. 
\u  its  geological  stnictui'e,  is  likely  to  be  auriferous.  At  alv'it 
miles  it  can  be  reached  from  the  Bamboo  field  in  about  2S  inileN 
ttle  farther  south  it  passes  close  to  Taiga  Taiga,  and  at  MarM'" 

•  it  meets  the  converging  roads  which  centre  there  from  Mo«'l- 
a,  Vandicoogina,  Wurrawuona.  and  Cooglegong.  If  then  c«>nti:ii'.''l 
o  Xn'hiiiine  it  would  serve  Warniwoona.  Yandicoogina.  NnllaL'ni' • 

the  Middle  Creek  and  Mos(]uito  Creek  Districts,  following  rmuli 
sinne  mute  a.s  the  road  from  Marble  Bar  to  Nullagine.     Marble 

•  is  tlie  existing  distiibuting  centre  for  these  fields,  and  appeal's 
je  so  for  good  geographical  rea.sons.  If  the  railw^ay  from  tlu' 
•!t  were  only  carried  as  far  as  Marble  Bar  it  woidd  still  be  vitv 
eficial  to  the  fields  just  mentioned,  to  all  of  wliich  there  are 
•ly  gr(.<l  exist ini:  roads.  The  extension  to  Nullagine  would  i>^' 
iiuniense  help  to  Warrawoona,  Nullagine,  and  Mosquito  Cn'^'f- 
is,  aTid  wouhl  he  almost  a  necessity  for  extensive  working  oi^  tln" 
lagine  conglomerates,  but  it  is  not  of  the  same  imniediately  vi;.'' 
^s.^ity  as  the  section  to  Marble  Bar,  and  might  be  deferred  1^ 
me. 

The  second  i)n>p(ised  route  fmm  Port  Hedland  is  one  nnini'i- 
uore    southerly    course    for    about   50  miles  to   F^oonthuna  P"*'l 

then  tnmiim-  almost  <lue  east  to  rejoin  the  first  route  at  ih^r^y 
idv.     The   <letoiir  increases   the   length   of  the   Hue  by  about   1' 
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iniK's.  Its  object  is  to  bnng  the  route  nearer  Wodj^ua,  which  could 
be  n^ached  in  about  27  miles  from  it,  and  it  would  be  of  service  to 
i!u'  tiii-bearintr  district  of  Mt.  York  also.  The  patches  of  green- 
Mt'iH'  and  schist  country  seen  on  the  geoloo"ical  map  at  Cooke's  Hill 
aiul  to  the  south  of  Mt.  Dove  are  likely  pUu-es  fur  mineral  dis- 
(•"\ cries,  thontih  not  as  yet  known  to  be  valiiaMe,  and  would  be 
>i'ni^i\  yeiy  well.  This  route  would  nxn  within  10  to  20  miles  of  the 
iK'ifh-western  ed<ie  of  the  UKnititainous  hut  |»rol)al)ly  aurifenms  coun- 
tiT  lyi!i«r  north-east  and  south-west  from  T^iUa  Rookli,  and  w<mld, 
ilurot'ore,  be  of  direct  service  to  a  much  larger  extent  of  likely 
itiiiit'ial  country  than  the  fii-st  cme.  The  assistance  it  would  atford  - 
to  thf^  known  centres  of  Wodiiina  and  Lalla  Rookh,  toiiether  with  its 
V'"<'(|  chances  of  openinjir  mineral  country  at  Cooke's  Hill,  Mt.  Dove,  * 
aijtl  between  Wodjrina  and  Gorge  Creek,  have  to  be  considered  seri- 
•tiisly  as  against  the  greater  len^-th  of  17  miles  wiiich  it  involves  m 
tii*sl  construction,  and  for  all  time  on  freights  to  points  further  in- 
land than  Gorge  Creek.  As  thing's  stand  at  present  there  is  not 
ennii^^h  known  mineral  development  to  justify  dej^arture  from  the 
tiri^f  direct  route,  but  I  am  nevertheless  strongly  inclined  to  believe 
that  the  detour  will  prove  to  be  the  besi  solution  of  the  difficult  pro- 
blem of  giving  the  best  sen'ice  possible  in  this  district  of  scattered 
mining  centres. 

Two  other  routes  have  been  mentioned  which  ai'e  variations  of 
tiie  secon<l  one  just  described,  namely,  one  southward  from  Poon- 
thinia  Pool  to  Phicunah  Hill,  and  thence  by  North  Shaw  and  Just- 
in-Time to  Marble  Bar.  the  other  more  directly  from  Poonlhuna 
tlin»ugh  the  hills  to  Marble  Bar.  These  routes  are  only  feasible  on 
tfic  niap.  the  country  to  be  traversed  being  so  rough  and  broken  as 
tn  HMider  them  out  of  the  question.  Doubtless  tlicy  are  practicable 
if  siitlicient  money  were  spent,  but  they  would  be  terribly  expensive, 
ami  need  not  be  sr^-iously  taken  into  consideratit.n  in  exi>ling  cii'cnni- 
stam-es.  The  lines  of  railway,  it  must  be  recognised,  nuist  go  round 
ili«-  big  island  of  .rough  country  shown  in  green  on  the  g(H)l(>gicaI 
fiiap.  and  not  through  it. 

A  third  route  frf»m  Port  Hedland  would  continue  tin;  nLih  Pocni- 
thinia  Pool,  pass  west  of  Pincunah  Hill,  and  run  down  the  west  side 
of  the  greenstone  island  to  a  point  between  Woodstock  and  Tam- 
hnurah.  where  it  would  have  to  cross  a  narrow  range  of  hilly  country 
to  I'cach  the  plains  of  the  Upper  Shaw.  This  crosshig  might  be 
<v\ pensive  work,  but  probably  a  practicable  line  could  be  got  without 
VI  [•>•  nuich  trouble.  The  line  would  then  best  run  as  straight  as 
po>>.ible  towards  Nullagine,  which  would  be  reached  in  about  170 
miles,  or  10  miles  less  than  the  northern  route  via  Marble  Bar.  A 
lon^:  branch  line  would  be  required  to  reach  Marble  Bar  and  Mool- 
y.'lla  via  Warrawoona  from  this  route.  If  instead  of  gohig  from 
the  er(»ssing  of  the  range  near  Tambourah  directly  towards  Nulla- 
L-;!ie.  the  line  were  taken  through  Cooglegong  anVl  Just-in-^riine  to 
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Marble  Bar,  it  would  have  a  good  deal  of  rough  country  to  traverse 
and  would  be  much  longer  than  the  northern  route.  No.  3  n^ite 
would  serve  Wodgina,  Tambourah,  and  Western  Shaw  tields  well, 
would  open  likely  country  along  the  west  side  of  the  greenstttiie  island, 
would  suit  the  asbestos  discoveries,  and  the  Cooglegong  and  Shaw  tin- 
fields,  besides  sening  Nullagine  as  well  as  the  northern  route.  The 
value  of  the  countiy  traversed  is,  however,  much  less,  both  accdnliiiL^ 
to  records  of  production  and  present  i\ppearances  of  future  suece.<s 
than  of  that  which  would  be  opened  by  the  northern  route,  and  on 
the  evidence  at  present  available  the  latter  (route  Nos.  1  and  2)  i^ 
greatly  preferable.  From  Wodgina  onwards  to  Nullagine.  however, 
this  No.  3  route  would  be  identical  with  proposed  lines  coming  inhuul 
from  Roebourne  or  Balla  Balla. 

The  fourth  route  to  be  considered  is  from  Balla  Balla  via  Whim 
Creek,  Mallina,  and  Station  Peak  to  Wodgina,  thence  going  on  i" 
Nullagine  and  Marble  Bar  on  route  No.  3,  just  described.  It  woiiM 
have  the  advantage  of  passing  througli  proved  mineral  country  all 
the  way.  It  would  be  about  ISO  miles  to  Nullagine,  and  103  miles 
to  Marble  Bar  via  Corunna  Downs  and  WaiTawoona,  which  is  pn>- 
bal)ly  the  nmst  practicable  route.  In  many  ways  this  is  the  nu-st 
desirable  railway  line  of  all  those  proposed,  but  it  would  re<|uirp  a 
lot  of  expenditure  in  furnishing  the  terinuius  at  Balla  Balla  with 
wharfage  and  other  landhig  facilities  to  fit  it  for  general  tratlic. 

Route  No.  5  from  Point  Sampson  and  Roebourne  might  run 
along  the  coastal  plain  to  Whim  Creek  to  join  No.  4  there,  but  would 
more  prtjbably  go  by  (^roydon  to  join  No.  4  near  Station  Peak,  open- 
ing up  a  line  of  rather  promising  country  that  would  not  be  s^^ntvl 
by  the  coastal  line,  but  leaving  the  important  Whim  Creek  field  t4>  In- 
worked  as  at  prc^sent  thi-ough  Balla  Balla.  These  alternative  nnites 
would  require,  I  think,  to  be  actually  surveyed  and  carefully  estimateil 
for  befoi-e  a  choice  could  be  pro})erly  made  of  one  or  the  other.  It  i> 
verA'  p«)ssihle  that  an  ex])eiiditure  at  Balla  Balla  on  improvement 
of  slii])[)iug  and  landing  facilities,  of  no  gi-eater  amount  than  would 
be  recpiired  to  bring  the  line  round  by  Whim  Creek  over  and  above 
the  cost  of  its  construction  via  Croydon,  might  make  that  port  quite 
equal  to  the  needs  of  the  Whim  Creek  District.  SuiHcient  data  are 
not  yet  available  for  full  consideration  of  this  question. 

The  distance  from  Point  Sampson  to  Nullagine  via  WTiim  Cn'ek. 
Station  Peak,  Wodgina,  and  Tambourali,  is  about  225  miles,  and  !•> 
Marble  Bar  218  miles  ;  via  Croydon  it  woiUd  be  about  five  miles 
less.  In  the  present  state  of  the  West  Pilbara  and  Pilbara  tields. 
along  the  rontes  b(»th  from  Roebourne  and  Balla  Balla  there  does 
not  seem  to  me  to  be  the  same  inducement  to  build  a  railwav  as 
there  is  for  the  Port  iledlaml  routes,  Nos.  1  and  2  above.     The*l)e>t 
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pi.rfs  of  the  West  Pilbara  field  so  far  worked  are  quite  near  the 
(•ra>t,  aad  do  not  recjuire  railway  communication  with  the  same 
iia'(  ncv  as  the  inland  fields.  Improvement  of  the  means  of  landing 
and  shippiD^:  cargo  at  Point  Sampson  by  connecting  the  jetty  there 
^'l\h  I  he  Roeboume-Cossack  tramway  would  go  a  loiiir  way  towards 
rem  .vinii:  the  disabilities  under  which  the  mines  of  the  Roeboume 
Disfrijn  suffer,  and  the  railway  would  not  improve  their  condition 
nnicfi  until  we  come  to  such  as  are  in  the  more  outlying  fields  like 
Odvdf.n  and  Station  Peak.  A  line  terminating  at  Balla  Balla 
wcHiId  suit  the  interior  fields  even  better  than  one  ending  at  Point 
Sairt.  on,  if  equal  shipping  facilities  were  provided. 

Terminal  Port. — The  choice  of  the  best  route  for  opening  up 
thcM-  srold fields  depends  very  greatly  on  the  relative  suitability 
<»f  the  ports  proposed  as  coastal  starting  points.  It  seems  to  me 
ilat  in  many  ways  this  is  the  most  important  question  of  all,  the 
wxMirinir  of  a  good  port  being  of  mtich  greater  consecjuenee  than 
irt'ti!:.:  the  shortest  length  of  railway  ccmstruction.  A  railway  is  a 
vcrv  poruiauent  work,  and  once  its  starting  point  is  fixed « there  will 
l»'  very  little  chance  of  ever  reconsidering  the  ([uestion,  as  vested 
ijiUrests  will  soon  be  created  which  will  render  a  change  practically 
iinj)()ssible.  It  is  therefore  incumbent  on  us  to  look  aliead  as  well 
as  at  immediate  requirements,  and  try  if  possible  to  secure  a  port 
w'.ieli  can  be  progressively  improved  as  time  goes  on  so  as  to  meet 
expansion  of  traffic. 

F'ort  Hedland  is  at  present  by  far  the  best  of  the  three  ports 
tli.it  are  available,  inasmuch  as  the  coastal  steamei*s  come  up  to  a 
^Iiarf  in  a  well-protected,  land-locked  basin  where  they  can  take 
<^»n  board  and  discharge  cargo  with  ease  and  despatch.  Railway 
tnioks  could  be  nm  right  alongside  the  vessels  and  there  is  plenty 
of  room  for  extension  of  the  wharves.  By  dredging,  as  the  needs 
<»f  the  port  require  it,  it  will  be  possible  to  greatly  enlarge  the  deep 
water  basin,  and  with  the  aid  of  walls  regulating  the  cuiTents  to 
straighten  the  tortuous  channel  by  which  the  harbour  is  entered. 
So  far  as  the  land-locked  portion  of  the  harbour  is  concerned  there 
Jwriis  every  possibility  of  improving  it  from  year  to  year  so  as  to 
l)ec<;nie  in  time  a  ver>'  fine  harbour.  But  there  seems  very  little 
€^iaiife  of  its  ever  being  anjrthing  but  a  tidal  port.,  as  the  bar  outside 
th»*  entrance  is  a  wide  serias  of  hard  reefs,  the  channels  through 
wiiifh  are  only  safely  navigable  when  the  tide  is  well  up.  There 
<1"»*^  not  seem  much  possibility  of  effecting  any  considerable  im- 
pn.vcment  in  this  respect,  the  reefs  being  too  extensive  and  far  out 
to  s(  a  to  be  dealt  with.  There  is,  however,  over  20  feet  of  rise  of 
the  tide,  and  at  high  water  the  entrance  is  not  formidable.  Many 
v^'li-known  ]X)rts  are  tidal  ones,  however,  and  the  inability  to  enter 
P«Tt  Hedland  at  all  times  of  the  tide,  though  a  drawback  to  it, 
D«j*^<l  not  be  regarded  as  a  very  serious  detriment. 
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►res  of  the  Port  Hedland  steamer  basin  are  very  low-lyinsr- 
a  few  feet  above  hi^h  water  mark,  aud  it  is  somewhat 
lat  protection  tliey  would  afford  to  vessels  if  the  pen 
by  one  of  the  fierce  cyclonic  storms  that  every  now 
cur  on  this  part  of  the  coast.  If  a  vessel  could  not  l^^I 
in  time,  throut^h  the  tide  not  suitiutr,  it  would  have  lo 
storm  as  best  it  mi^ht  at  its  anchors  and  mooiiiiL^  in 
^ith  practically  no  protection  from  the  wind,  thoudi  '^ 
lieltered  from  the  worst  force  of  the  seas.  There  sc^id? 
derable  doubt  on  the  part  of  nautical  men  as  to  the 
shipping  cauirlit  in  the  harbour  in  such  a  storm,  and  in 
the  inability  to  get  promptly  out  to  sea  at  any  time  il<« - 
I  serious  drawback  to  the  poi-t. 

u-t  at  Balla  Balla  at  present  consists  of  a  small  ti<i:ii 
which  tlie  water  nms  almost  entirely  out  at  low  tide 
>  navigable  for  small  craft  when  the  tide  is  high.  Tht^rt' 
ietty,  from  which  ore  is  lightered  out  to  steamers  lyin;.' 
I  which  serves  to  receive  iiic(miing  goods.  The  coasini 
outside  the  mouth  of  the  creek  in  a  somewhat  narn-^^ 
deep  water  lying  between  the  north  end  of  Depu^b 
the  mainland.  This  anchorage  is  well  sheltered  on  ili' 
)\  Depuch  Island,  which  is  a  high  rugged  rock^'  hill  '•! 
There  is  deei>  water  right  in  along  the  channel  to  tin 
but  this  is  still  some  distance  out  from  the  shore.  Xauti<  ;i! 
ms  to  favour  this  as  one  of  the  best  ports  on  the  K.^^ 
e  being  good  shelter  in  most  winds  and^  clear  iugrt-v- 
igi'ess  to  the  open  sea.  at  all  times  of  the  tide.  Tin  iv 
*ver,  to  be  a  deficiency  of  information  as  to  what  is  ]>•'- 
lone  in  the  way  of  nuiking  it  a  port  fit  to  be  the  tenuinn^ 
ay,  and  I  understand  fiu'ther  sur\'eys  are  now  beiuir 
to  ascertain  what  can  be  done.  The  best  landing  is  kuI 
epuch  Island,  which  would  necessitate  the  connection  "! 
le  mainland  by  a  long  causeway  and  bridge  in  order  tii.it 
cks  should  run  to  the  steamers'  sides.  I  have  not  hf^n 
ertain  if  projects  of  running  out  long  jetties  from  tiu' 
de  are  at  all  feasible.  It  is  fairly  certain  that  veiy  lari'*' 
would  be  required  to  enable  the  steamers  to  lie  alonj 
aihvay  wharf.  From  what  I  have  been  able  to  karn 
[)oi1,  however,  there  seems  a  better  chance  of  eventuail} 
a  really  good  one  than  either  Port  Hedland  or  VoiiM 
nd  the  results  of  the  surveys  now  being  carried  out  wiH 
p  ver>'  important,  for.  should  they  confirm  thus  opini»r. 
well  worth  consideration  whether  it  would  not  be  betrtv 
necessary  cxjienditure  here  than  to  go  on  spending  nioiioy 
dland  with  only  a  tidal  port  to  look  forward  to  in  the 
possibility  of  working  the  i)ort  for  a  time  wnth  a  iM 
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railway  jetly  on  the  mjiinland,  and  a  steam  lighter  service  between 
it  and  the  ocean-going  steamers  has  also  to  be  considered,  as  it 
Diiiriit  be  feasible- to  begin  in  this  way  at  not  too  great  a  cost  and 
irr)  on  with  a  lai^r  scheme  later  on.  Xt  present  no  conclusion  can 
be  come  to  for  want  of  sufficient  data. 

At  Point  Sampson  a  fine  jetty  has  been  made  to  deep  water, 
aiid  the  coastal  steamers  can  come  alongside  it  at  any  time  of  the 
tide.  It  would,  however,  require  much  strengthening  and  widening 
t^'  make  it  fit  for  a  terminal  railway  wharf.  This  jetty  is  very 
open  to  the  sea,  but  I  have  been  informed  that  there  are  usually 
but  few  days  in  each  year  on  which  vessels  would  be  prevented  by 
hia\T  weather  from  mooring  alongside  the  jetty.  There  is  good 
<'[»f*n  water  for  coming  in  'and  getting  out,  and  in  threatening 
weather  steamers  could  put  safely  out  to  sea  at  any  time. 
How  far  the  jetty  itself  could  resist  the  full  force  of  a  cyclonic 
St  <•  rill  has  not  yet  been  demonstrated  by  actual  experience,  and  there 
is  much  difference  of  opinion  on  the  matter.  It  is  certainly  much 
ni'ie  ex])osed  to  the  full  force  of  the  seas  than  woild  be  the  jetties 
at  (^ither  Balla  Balla  or  Port  Hedland,  and  would  l:ave  to  be  enor- 
iii"usly  strong  to  be  able  to  sueceSvsfully  resist  the  terrible  weather 
'^vhich  sometimes  strikes  the  North- West  coast.  Wli  Tier  the  present 
^iniber  jetty  is  able  to  do  so  or  not  may  perliaps  •  (piestionable, 
bit  there  is  no  doubt  that  if  recjuired  the  resoL-jes  of  modern 
H.Lrir)eerin.i;  in  steel  and  ferro-eoncrete  structures  are  capable  of 
'i'iilijiir  with  even  the  most  violent  seas. 

At  present  the  Poiut  Sampson  jetty  is  mainly  used  for  ship- 
tient  of  cattle  and  sheep,  there  l)eing  no  practicable  ai)proach  to 
it  <m  the  land  side  for  loaded  vehicles.  It  could,  however,  be  easily 
coiineeted  with  the  Roebourne-Cossack  tramway  by  a  branch  line 
li'oiii  this,  and  there  is  no  engineering  difficulty  in  the  way  of  start- 
JMir  a  railway  from  it.  For  immediate  requirements  of.  the  Roe- 
bourne  district  the  comiection  with  the  Cossack  tramway  is  urgently 
re<juired,  the  large  expenditure  already  incurred  in  building  the 
i'tiy  being  practically  useless  so  far  as  goods  are  concerned  until 
t'le  connection  is  made.  Goods  from  the  steamei*s  are  sometimes 
ii<»w  ]>ut  on  Point  Sampson  jetty  to  be  lightered  thence  to  Cossack, 
i'liid  ore  brought  out  of  Cossack  Creek  by  the  lighters  is  sometimes 
lifted  from  the  Point  Sampson  jetty  by  the  steamiei-s,  but  except 
t'  r  convenience  of  deposit  when  dii*ect  lightering  is  not  possible  it 
is  of  little  use  except  for  live  stock.  The  Cossack  harbour  is  a 
ti<]al  f>ne,  only  suitable  for  small  craft. 

So  far  as  an  immediately  workable  terminal  port  for  the  rail- 
way is  concerned  it  will  be  seen  therefore  that  all  the  advantage 
H(*  with  Port  Hedland,  and  unless  Balla  Balla  turns  out  to  be  much 
Tnore  easily  made  workable  than  at  present  anticipated,  it  is  obvious 
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t  larg^  expenditure  will   be   required  botli.  there   and  at  Point 
mpson  to  provide  the  facilities  required  at  a  railway  terminus. 

Railway  Route  Recommended.— While  the  routes  from  Ri>e- 
inie  and  Balla  Balla  to  Nullagine  via  Wodgina  present  niany 
r-antages  in  the  matter  of  opening  up  likely  country,  they  are  the 
St  suitable  for  the  service  of  the  parts  of  the  Pilbara  goldlield 
ich  have  been  the  most  productive  hitherto,  and  which  have  there- 
•e  the  first  claim  to  be  provided  with  railway  communication. 
?y  are  also  the  longest  routes,  and  so  would  be  the  most  e -stly 
?s  to  construct  and  work.  Lastly  they  start  from  ports  which  would 
uire  much  lai-ger  immediate  expenditure  upon  them  to  fit  liieiu 
be  the  starting  point  of  the  railway  than  does  Port  Hedland, 
ile  there  seem  better  possibilities  of  eventually  making  the  latter 
protected  and  safe  harbour  than  at  either  Balla  Balla  or  Point 
inpson,  though  these  both  have  the  advantage  of  a  better  get-away 
sea.  The  No.  1  route,  that  already  surveyed,  from  Port  Hedland 
Mai'ble  Bar,  therefore  seems  the  one  that  must  be  reconmionded 
the  best  according  to  present  knowledge,  but  though  as  yet  there 
lo  strong  justification,  except  the  Wodgina  district,  for  the  detour 
the  south  constituting  route  No.  2,  the  extra  chances  which  it 
es  of  opening  mineral  country  go  far  to  counterbalance  tl>c  in- 
ased  length.  As  a  matter  of  pei-sonal  belief  I  favour  route  No.  2 
her  than  No.  1,  but  must  admit  that  my  reasons  for  the  prefer- 
e  are  more  speculative  than  demonstrable.  If  thei^  were  any 
sonable  hope  of  serving  the  Wodgina  district  in  the  near  future 
a  line  from  Balla  Balla  or  Roeboume  opening  the  West  Pilbara 
ds,  it  would  be  best  to  keep  to  Route  No.  1,  but  as  the  next  roost 
^ortant  line  in  this  district  to  that  from  Port  Hedland  to  Marble 
r  is  its  extension  from  Marble  Bar  to  Nullagine  or  M«>S4piito 
?ek,  it  is  hardly  likely  that  a.  third  railway  can  come  witliin  ]>rac- 
il  politics  for  a  long  time,  and  the  detour  of  No.  2  route  seoios  the 
t  compromise. 

Tra/Jic  for  Railivay.  —  Jt  is  very  little  use  at  present  trAin:^'  1«» 
ke  any  estimate  of  the  tralfic  the  railway  will  have  on  the  h.i5is 
present  pojiulaticm  and  amount  of  goods  carried  by  teams.     There 

some  1,200  ])eople  in  the  ctmntry  served  by  the  line,  and  the 
nthly  import  of  stores  of  all  sorts  into  Marble  Bar  is  stated  to 
about  120  tons.  These  figures  of  themstelves  obviously  do  not 
tify  a  railway,  but  when  we  look  at  field  after  field  lying  dormant 
want  of  facilities  for  development,  it  is  equally  obvious  that  the 
ntry  is  capable  of  supporting  a  large  population,  able  to  u.ake 
ail  way  pay  handsomely. 

T  have  not  dwelt  in  this  report  at  all  upon  the  pastoi-al  resources 
the  Pilbara  fields,  but  they  are  very  great,  and  the  number  of 
ep  and  cattle  raised  and  the  acreage  of  land  enclosed  in  st4x^k 
docks  is  very  rapidly   increasing.       The  general  prosperity  of 
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this  region  is  very  marked,  and  there  seems  no  doubt 
the  great  value  to  the  State  of  the  pa^storal  industry 
table  effect  of  the  construction  of  a  railway  to  Marble 
at  station  country  can  be  taken  up  still  further  back, 
1  at  present  the  workable  range  from  the  coast.  From 
lined  during  the  trip  I  have  every  reason  to  believe 
be  considerable  inland  expansion  of  pastoral  holdings 
railway  is  decided  upon. 

I  have,  etc., 

A.  MONTGOMERY,  M.A.,  F.G.S., 

State  Mining  Engineer. 
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A  P  JP  E  M^  D  I  X. 

CHRYSOTILE  ASBESTOS  FROM  NEAR  COOGLEGONG. 


Referring  to  the  description  by  Mr.  P.  C.  Riches,  of  the 
Pill>ani  Asbestos  Company's  mine,  quoted  in  the  foregoincr  report, 
the  following  are  his  notes  on  samples  forwarded  with  his  report 
and  the  report  of  the  Government  Mineralogist  and  Assayer  upon 
thom  : — 

MR.   RICHES'  REPORT. 


Xo.   of 
Bag. 


Remarks. 


1 

2/10 

7 

8 

11 

12 

13 

14 

15 

16 

17 
18 

19 
20 
21 

22 

2.3^24 
25 '26 


Taken  from  pot-hole  at  North-East  end  of  lode. 

Taken  from  shaft. 

Apparent  hnnj?in>r  wall. 

Apparent  foot.  wall. 

Averatfe  sample  of  dump. 

Lode  12  inch»js  wide,  ffohig  15  per  cent,  flhre,  depth  from  surface  1  foot 

I.o<ie  18  inches  wide,  poina:  In  per  cent,  on  .surface. 

Lode  2  feet  wide,  gdn^  20  per  cent.,  depth  from  surface  1  foot. 

Lode  2  ftMJt  wide,  soing  20  per  cent  fibre,  depth  from  surlace  1  foot, 

much  decomposed. 
Lode  18  inches  wide,  Koinjr  20  per  cent.,  fibre  depth  2  feet  from  surface, 

much  decomposed. 
I>odc  3  feet  wide,  Koinj?  15  per  cent.,  fibre  depth  from  surface  18  inches 
Width  of    lode  3  feet,  going  15  per  cent,  fibre,  depth  from    surlace 

2  feet. 
Lode  2  feet  wide,  going  20  per  cent,  fibre,  depth  from  mirface  2  feet. 
Lode  8  inches  wide,  going  20  per  cent,  fibre,  depth  from  surface  G  inches 
Lode  3  feet  wide,  going  20  per  cent,  fibre,  deptii  from  surface  18  inches 

much  decomposed. 
Sample  of  diorite  bar. 
Surface  samples. 
Speclmen-s  of  long  fibre. 
Also  two  large  specimens  of  lode  showing  occurrence  of  Asbestos  veins. 


(Jf^VERXMENT  MINERALOGIST  AND  ASSAYER'S  REPORT. 

I  have  e-xa:ninecl  the  28  samples  of  a.shest<>s  and  associated  rorks  from  Tam- 
U.iirah   District  with  the  following  results:— 

3653   N(».   1. — Weight   7  ozs.     Rock  and   fibre,  Ixith   much   broken  and 

weathe-eJ.     No   commercial    value. 
3»)'54,  No.  2. — Wei^'ht  lib.  13ozs.     Asbestos  vein  2i  to  2i  inch  wide,  in- 
terrupted by  central  vein.     Total  first  quality  fibre  about  95  per  cent. 
Lem?th  of  fibre,  iin.  to  l^in.,  average  about  liin. 

3655,  No.  3. — Weiffht    lib.  15ozs,     Serpentine   with    veins   of   asbestos 
Fibre  about  50  per  cent,  of  whole,  mostly  first  quality,  but  a  little 
ironstainefi.     Veins  j^in.  to  2iin.,  with  partings.     Fibre,  Jin-  to  l|in.    , 
average  Sin. 

3656,  No.  4.~Weight  lib.  8ozs.  Asbestos  vein  with  adhering  rock 
Yield  of  fibre  atx)ut  80  per  cent.  Vein,  2in.  to  3in.  Fibre,  |in.,  to 
liin.  ;    average.  IJin. 

3657,  No.  5. —Weight  12  ozs.  Broken  fibre  from  vein  of  about  3in. 
Partly  discoloured  and  weathered.  Length  ^in.  to  3in. ;  average,  about 
liin. 
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3658.  No.  6— Weight  lib.  130ZS.  Green  aecpenrine  with  veins  of  asbe«.>v 
Fibre  about  60  per  cent.  Veins  |in.  and  less  up  to  IJin.  :  fibre  up  r  • 
lin.,  and  of  varyini?  quality.     Averag-e  len^h  about  iin. 

,^659,  No.   7.— Weitrht,  lib.  13ozs.     Purplish  serpentine  with  one  or  tw 
very  narrow  veins  of  asbestos-     Un^er  the  microscope  this  n>rk  i> 
seen  to  be  comprised  of  massive  structurdess  serpentine  with  verv 
nu;nerous  inclusions  of  black  and  brown  iron  ore. 

3060,  No.  8.— Rock.  Serpentine  still  preservini^  some  of  the  structiire 
of  the  oriiTinal  rock  in  the  shape  of  partly  altered  olivine  crj^aals  ani 
^Tains  of  ilmenite  with  leucoxene. 

3661,  No.  .0.— \Vei,-ht,  lib.  9ozs.  Green  serpentine  with  numer.iw 
small  veins  of  asbestos.  Yield,  about  50  per  cent,  of  fibre,  up  to  ?in 
in  lenirth. 

3662,  No.  10.— WeiL'ht.  lib.  Asbestos  vein  with  adherent  serpenti:M>. 
Width  of  vein,  2iin.  to  2iin.  Fibre  about  85  per  cent  Lenirth,  pn- 
or  less  up  to  2iin.  ;    avera^re,  IJin. 

3663,  No.  11.— Weisrht,  2!1j8.  Green  and  purple  serpentine,  shovkini:  no 
structure  under  the  microscope,  with  veins  of  asbestos.  Sample  much 
broken.  Yield,  about  25  per  cent.  Veins  from  threads  up  to  lin 
Fibre,  up  to  §in.  ;    averagre,  about  Jin. 

3r,64,  No.  12— Weigrht.  lib.  8ozs.  Much  weathered  and  fractured  asbesj..< 
with  a  little  rock.  3iin.  vein  represented-  Too  much  weathemi  t' 
be  of  value. 

3665,  No.  13.— Weight,  9ozs.  Weathered  serpentine  with  nujnm.iis 
veins  of  asl>estos  up  to  fin.  in  width.  Considerablv  weathered  ai:  i 
prol)abIy  of  little  value. 

3666,  No.  1 4— Weipht,  lOozs.  Green  serpentine  with  veins  of  tibr<  ^ 
and  sulhtibBous  material.     Suitable  only  for  preparation  of  asl>e:^tic 

3667,  No.  15 —Weight,  llozs.  Much  weathered  and  ironstained  a^l^i-s 
with  a  little  rock.— l^in-  vein  represented.     Valueless. 

366^,  No.  16.— Weitrht,  lib.  lOozs.  Serpentine  with  many  weathen^l 
and  stained  veins  of  asbestos  up  to  IJin.,  in  width.  Fibre,  |in.  or  k.ss 
up  to  tin. 

3661>,  No.  17.— Weii,'ht,  lib.  6ozs.  Serpentine  with  veins  of  ashesta<  r, 
to  |in.  Yield,  about  30  per  cent.  Fibre  partly  discoloured.  Lfii^tlM 
up  to  fin., ;  average  iin.  to  gin.  Rock  shows  a  reticulated  strucmrr 
under  microscope,  and  is  evidently  an  altered  olivine  rock. 

367n.  No.  l'^.— Weitrht,  lib.  7o7s.  Serpentine  with  veins  of  aslesi.^-; 
Yield,  about  40  per  cent.  Veins,  threads  up  to  l^in.  Fibre.  u.'-m.\ 
under   ^in  ,   and  of   inferior  quality. 

3671,   No.    19.— Wei^'ht,   13ozs.     Serpentine,    with    veins    of    disci>loure.i 
and  inferior  asbestos,  with  fibre  up  to  2in. 
'^^72,  No.  20.— Weiprht,    12ozs.     Asbestos,  with    a   little   adherent  r^-k. 
Fibre  much  weathered  and  discoloured.     Veins,  up  to  2in.  ;   fibre,  up 
to  l^in.  ;   average,  about  3 in. 

3673,  }so.  21.— Weight,  13ozs.  Much  weathered  and  ironstained  asbe^t<e^ 
from  vein  about  2in.     Average  length  of  fibre,  lin. 

3674,  No.  22.— This  rock  appears  to  be  the  least  aJtered  of  those  in  the 
series.  It  consists  largely  of  serpentine,  and  appears  to  aRproach  m 
character  the  serpentinised  augite-picrites  of  some  parts  of  Cornwall 

3675,  No.  23.— Weiu'ht,  21b8.  2o7^.  Serpentine  and  asbestos  veiiu«.  oi.e 
2in.  in  width.  Yield  of  fibre,  30  per  cent,  mostlv  2in.  in  leng-th  Ti  e 
rock  in  this  sample  appears  to  have  a  felted  structure,  and  mav,  ihert- 
fore,  be  used  for  the  preparation  of  asbestic. 

3676,  No.  24.— Weight,  lib.  8ozs  Similar  fo  last,  but  more  weatlu're-i. 
Greatest  length  of  fibre  lin. 

3677,  No.  25.— Weight,  21bs.  8ozs.  First  grade  asbestos  with  a  little  a.i 
herent  rock.  Vein  SJin.  to  6iin.  wide  with  partings.  Fibre  up  t.^ 
Sin. 

3678,  No.  26.— Weight,  lib.  14o7s.  First  grade  asbestos  with  a  little  a.i 
herent  rock.  Vein  alxjut  6in.  to  7in.,  with  paftintrs.  Fihrt*  tin  f" 
4in.  ;  average  2in. 
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3679,  No.T27. — Weight,  241l«.  Larj^e  block  of  prreeii  seri)entine,  with 
numerous  small  veins  of  asbestos.  Proportion  of  fibre  by  measure- 
ment, 25  per  cent.  Vein*  up  to  2in- ;  fibre  up  to  |in.  ;  average  about 
fin. 

3t)S0,  Xo.  28. — Weight,  71  bs.  9ozs.  Smaller  block  similar  to  last.  Pro- 
portion of  fibre  by  measurement,  21  per  cent.  Lenj^th  up  to  iin.  : 
average  .  Jin. 

The  a.slj^tos  in  all  tlieae  samples  is  of  the  chrysotile  variety.  It  will  not  be 
"■:r  ,.r  place  to  re-quote  here  the  analysis  of  a  typical  sample  from  this  locality 
.:£ip  some  little  time  ago. 

Silica           42.98 

Mairnesia               39.92 

Manganese  protoxide               Trace 

Iron  protoxide               .24 

Iron  peroxide                1.68 

Alumina               .44 

Water  above  100'        12.88 

Water  at  100'               ..                   1.94 

100.08 

Sp.  gr 2.37 

Samples  27  and  28  are  of  especial  interest  as  showing  that  the  mode  of  occurr- 
•' ;'^^-  is  identical  with  that  in  other  asbestos  mines  throughout  the  world,  the  fibrous 
»;  fieiitine  (asbestos)  occurring  in  numerous  irregular  veins  in  an  intrusive  mass 
'  ^rpentine  rock.  The  original  rock,  of  which  this  is  the  altered  form,  may  have 
■^•n  an  augite-picrite. 

The  veins  in  the  samples  submitted  have  usually  an  anastomosing  habit,  and 
•J^y  from  l^in-  or  less,  up  to  7in.  in  width,  but  the  length  of  the  fibres  is  almost 
*'A'A>s  l«w  than  the  width  of  the  veins  for  two  reast^ns  : — 

<a)  Thp>'  appear  to  have  grown  from  both  sides  of  the  fissure  at  once,  and  to 
have  met  along  a  plane  coated  with  non-fibrous  material. 

'''.)  After  their  growth  was  complete,  minute  moven  ents  in  the  walls  have 

given  rise  to  planes  along  which  the  fibres  are  kinked  and  liable  to  he 

broken  on  handling. 

In  spite  of  this,  the  samples  submitted  contain  a  high  proportion  of  asbestos 

"•  ^\HIent  quality  over  half  an  inch  in  length,  which  would  be  in  Canada  classed 

^'  N"  1  and  No.  2  grades,  whilst  there  appears  to  be  a  certain  proportion  of  similar 

•  •>  of  e\cepti(5nal  length  which  should  command  exceptional  prices. 

(.S,-d.)  EDWARD  S.  SIMPSON.  B.E.,  F.C.S. 

Mineralogist  and  Assayer. 


By  Aatboritj:  Fa«D.  Yiu.  Simpson,  Oovernmeut  Printer,   Perth. 
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LaTertOD,  Bortrille,  and  £rMonn  Auriferois  Belt, 

MT.   MARGARET   GOLDFIELD. 


Boundaries  of  the  Field. 

The  Mount  Margaret  Goldfield,  which  was  previously  included 
in  the  North  Coolgardie  Field,  was  declared,  by  proclamation, 
gazetted  on  the  12th  March,  1897,  to  take  effect  from  the  Ist  April 
of  that  year ;  its  boundaries  were  amended  by  a  further  proclama- 
tion, gazetted  on  28th  March,  1902,  taking  effect  on^the  2nd  April, 
1902,  so  as  to  embrace  an  area  of  42,2^2  square  miles. 

The  boundaries,  as  defined  by  the  authorities,  are  as  follows  :-^ 

*  Bounded  by  limes  vtartis^  from  a  point  about  fifteen  miles  East,  and  about 
'  thirteen  miles  North  from  the  summit  of  Mount  Ida,  and  extending 

*  North  about  thirty-five  and  a-half  miles ;  thence  East  about  sijty- 
"  seven  and  agnarter  miles,  passing  through  a  tree  marked  A.N.  33,. 
"  at  Doyle's  Well ;  thenoe  North  about  fourteen  miles ;  thence  East 
"about  seven  miles;  thence  North  to  the    26th    parallel  of  South 

*  latitude ;  thenoe  East  to  the  125th  meridian.  East  longitude ;  thence 
"  South  to  a  spot  due  East  of  a  tree  marked  B.  82,  at  Brickey's  Soak  ; 
''^  thence  West  through  the  said  tree  to  the  starting  point.  Excluding 
'  all  townsites  and  fee  simple  lands  within  the  boundaries.' ' 

Miniruj  Centres  examined  and  mapped. — The  centres  examined 
And  reported  on  were  Laverton  (including  Lancefield  and  Ida  H.)i 
Burtville,  Erlistoun,  Duketon,  Mulga  Queen,  and  the  country  at 
the  Cosmo  Newberry  Ranges,  and  in  the  vicinity  of  Mounts  Shenton, 
Venn,  and  Warren,  as  well  as  the  reported  new  find  situated  in 
the  Ulrich  Ranges,  CO  miles  north-east  of  Duketon.  Of  Laverton, 
Lancefield,  Ida  H.  (Heaphy's  Find),  and  BurtviUe,  geological  sketch 
maps  have  been  prepared  on  a  fifcale  of  20  chains  to  one  inch ;  while 
of  Erlistoun,  Duketon,  and  Mulga  Queen,  black  and  white  maps 
have  been  made  showing  the  positions  of  the  principal  Hnes  of  reef. 

Early  History  of  tfie  Mount  Margaret  Goldfield— The  earliest 
mention  of  the  Mount  Margaret  district  is  found  in  the  journal  of 
Sir  John  Forrest,  when  he  was  in  command  of  the  West  Australian 
Expedition  in  search  of  the  remains  of  Dr.  I^ichardt  and  party 
in  1869,  and  the  history  of  the  district  may.  therefore,  be  said  to 
start  with  the  following  extracts  from  his  diary  of  the  expe- 
dition : — 

"June  20th,  1869 Saw  a  high  hill  bearing  IV.  81' 30' E., 

"  ntag.  and  about  twenty-five  miles  distant,  which  I  named    Mount 

*  Leonora,  and  another  bearing  N.  67°  K.,  mag.  about  twenty-five  miles 
"  distant  which  I  named  Mount  George.  Intend  proi'eetiiug  to  Mount 
**  Leonora  to-morrow 

"June  2l8t.    Steering  towards  Mount  Leonora  over  some  tolerably  greasy 

*  country,  we  reached  It  at  sundown  and  camped in 

"South  latitude  28''  53*  by  meridian  altitudes  of  Lyr»  (Vega)  and 
"  Aguil©  (Altair)    and  in  longitude  about  121^  21*  East 
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*  June  23rd PaaBing  Mount  Leonora  we  steered  K.  81* 

"ICTE-magr  toataUehilUwhich I  caUed  it  Mount 

*  Malcolm Saw  a  remarkable  peak  bearmg  N. 

*  65**  £.  maff.  distant  about  20  mflaB which  I  named 

"Mount  Flora  ........  and  frcmi  which  I  obtained  a  round 

"  of  bearing  Saw  a  high  ran«re  bearing  about  N.  106'  15'  E.  mig. 
"apparently  about  sixteen  miles  distant,  towards  which  we  traveUed 
-  till  after  dark 

*  June  24th.    Saddled  at  dawn  and  pnx:eeded  to  the  range,  which  bore  K. 

*  93**  30*  £.  ma^.  about  five  miles  distant,  on  reaching  which  1  ascended 

*  the  highePt  point  and  named  it  Mount  Margaret From 

"  the  summit  of  Monnt  Margaret  the  view  was  very  extensive.  Theie 
'  was  a  large  d^  salt  lake  to  the  southward  as  far  as  the  eye  could  reach, 

*  while  to  the  £ast  and  North-East  there  were  low  trap  ranges  lightly 
-grassed.    A  high  table  hiU  bore  N,  73*' E.  mag 

'July  iBt Reached  the  table  hiU,  which  I  ascended,  and 

*  took  a  round  of  angles.  I  haye  since  named  this  hUl  Mount  Weld, 
"  being  the  farthest  hill  seen  eastward  by  us.* 

From  that  date  but  little  further  knowledge  was  gained  of  the 
country,  or,  indeed,  little  attention  was  paid  to  it  for  more  than 
twenty  years ;  and  it  was  not  until  1894  that  the  Mount  Margaret 
or  Lake  Carey,  country  beg6n  to  be  regarded  as  a  rising  and  pros- 
perous district. 

At  the  end  of  1895,  the  population  of  the  whole  of  the  district 
amounted  only  to  730;  there  were  3,400  acres  held  under  mineral 
lease,  and  two  ten-stamp  batteries  were  erected  at  Mount  Margaret 

During  1896  numerous  new  finds  were  reported,  principally 
at  Mount  Margaret,  Mount  Malcolm,  Mount  Leonora,  and  Murrin 
Murrin,  whilst  an  important  discovery  of  copper  was  made  six  miles 
to  the  east  of  Princess  Alex.  (Murrin  Murrin);  townships  also 
sprang  up  at  these  places. 

It  was  not  until  1st  April,  1897,  that  the  Mount  Margaret  was 
constituted  an  independent  goldfield,  formed  by  separating  portions 
of  the  North  Goolgardie  and  East  Murchison  Goldfields.  It  had 
at  this  time  an  area  of  19,166  square  miles,  and  was  divided  into 
the  districts  of  Mount  Margaret,  comprising  an  area  of  17,150 
square  miles,  and  Mount  MsJcolm,  with  an  area  of  2,516  square 
miles. 

Apparently  at  the  time,  the  centre  of  Mount  Malcolm  gave 
promise  of  being  the  most  important,  and  the  Warden  s  office  for 
the  transaction  of  the  departmental  business  of  the  new  field  was 
opened  there  on  the  10th  May,  1897.  On  the  24th  December,  in  the 
same  year,  the  area  of  the  Mount  Margaret  district  was  increased 
to  39,638  square  miles,  by  the  inclusion  of  a  portion  of  the  East 
Murchison  Goldfield. 

In  this  year,  the  Westralia  Mount  Morgans  Gold  Mines  was 
registered  as  a  local  company,  and  on  3rd  March  following  the  Sons 
of  Gwalia,  Ltd.,  which  gave  great  impetus  to  the  mining  centres 
of  Leonora  and  Morgans,  these  two  mines  being  the  cliief  producers 
of  the  field.  The  Under  Secretary  for  Mines  in  his  Annual  Report 
for  1898,  refers  to  the  developments  of  the  field  during  that  period 
as  being  little  short  of  phenomenal. 
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The  following  table  shows  the  gold  returns  in  fine  ounces  from 
the  areas  covered  by  the  three  districts  of  Mount  Morgans,  Mount 
Malcolm,  and  Mount  Margaret  up  to  the  end  of  1905:— 


s 


o 


o 
o 

0» 


Oi 
00 


00 
00 


00 


00 


O       <<4<       00 

•*     ©     -^ 


to 

Oi 

to 


W  iH  TJ< 

Oi  t^  to 

©  iH  »0 

»H  00  t>r 

to  c«>  to 


s 


t^       00 

©    t^ 
CO     es 


a»  to 

rH  CO 

00  C^ 

CO  t^ 


C4     a> 

to      9) 
CO     CO 


rH 

00 

rH 

s 

s 

00 

s 

CO 

s 

s 

to 

iH 

to 

r^ 

to 

0> 

CO 

© 

CO 

s 


"^     N     N 

fi  s  s 


n 


n 


I 


I 


to 

© 


© 


01 


P  « 

'^Cf  00 

W-OQ  fH 

CI  (O 


00      o 

go     CO 

CO      CO 

oT 

«o 

c« 


00 

to 
CI 


to     CO 

^       Gi 


to 


© 
© 

CO 


CO      ©      Oi 
W      CO      0> 


3 


Digitized 


by  Google 


11 

Previous  Observations  on  the  Geology  of  the 
Mt,  Margaret  Goldfield. 

In  a  report  on  the  Interior  Gold  Region  of  Western  Australia,  * 
published  in  1894,  Mr.  S.  Groczel,  describing  the  country  passed 
over  on  an  expedition  from  the  "  Ninety  Mile  "  to  Lake  Carey, 
mentions  the  Lake  Raeside  depression  which  he  crossed  some  miles 
to  the  south  of  Mount  Leonora,  and  which  forms  the  drainage  area 
of  the  southern  portion  of  the  field.  He  noted  the  position  of  the 
large  outcrops  of  granitic  rocks  which  rise  as  a  rang^  of  bare  hills 
to  a  height  of  200  feet  above  the  surrounding  country,  and  form, 
with  a  width  of  about  five  miles,  the  divide  of  the  water-shed  of 
Lakes  Raeside  and  Carey.  Mr.  G5czel  further  stated  that  a  long 
stretch  of  country  situated  at  the  junction  of  this  gneissic  granite 
on  the  west  and  the  greenstone  on  the  east  had  already  been  proved 
auriferous,  and  he  mentions  the  "  Red  Castle  "  line  of  reef,  and  the 
'Goose's  Puzzle,"  and  stated  that  though  rich  finds  had  not  been 
made  up  to  that  time,  a  number  of  reefs  offered  chances  for  profitable 
mining  enterprise.  Farther  east,  on  the  range  of  which  Mount 
Margaret  forms  the  highest  pointy  he  referred  to  alluvial  gold  deposits 
at  Red  Hag,  Hawk's  Nest,  and  other  surface  workings — the  Hawk's 
Nest  being  the  richest. 

Since  this  date  no  detailed  official  reports  on  the  district  appear 
to  have  been  made  until  1904,  when  Mr.  C.  F.  V.  Jackson,  then 
Aftdstant  Geologist  issued  a  detailed  report  on  and  map  of  Leonora,! 
following  this  up  next  year  with  a  similar  report  and  map  of  Mount 
Morgans.  J 

In  the  same  year,  1904,  the  State  Mining  Engineer  (Mr.  Mont- 
gomery) published  a  short  report  on  the  Erlistoun  and  Duketon 
districts, §  in  which  he  says  : — 

*  The  country  between  these  two  places  (L&verton  and  Dulceton)  appears  to 

*  be  favourable  throughout  for  the  occurrence  of  gold,  a  large  niunber 

*  of  auriferous  reefs  having  been  found  at  intervals  throughout  it.  It 
"  is  mostly  the  usual  greenstone  of  our  goldfields,  often  schistose,  whfle 

*  the  surface  is  plentifully  strewn  with  concretionary  ironstone,  and 
"  often  with  white  quartz.  Bars  of  black  jasperoid  quartz  and  out- 
"  crops  of  white  quartz  occur  frequently * 

' The  Erlistoun  and  Duketon  distrkts  are  yet  in  quite 

"  the  first  stage  of  development^  and  require  a  great  deal  more  prospeci- 
"  ing  and  opening  before  their  importance  can  be  justly  estimated. 

*  Even  a  flying  v»it  is;  however,  sufficient  to  show  that  the  reefs  are 
"  numerous,  and  have  F»rospects  of  gold  sufficient  to  justify  high  hopes 
"  of  their  future.  The  impression  gskined  by  me  was  that  there  was  a 
"very  valuable  district  to  be  exploited." 

According  to  Mr.  Jackson's  observations,  the  fundamental  rocks 

of  Leonora  consist  of  a  complex  of  crystalUne  schists,  which  form 

the  continuation  of  that  group  which  is  so  largely  developed  in  other 

portions  of  the  Eastern  Goldfields ;  these  schists  comprise  both  basic 

*  Aomua  Beport  of  the  Department  of  Uttnes  for  18M,  Perth :  By  Aathority :  1805. 
.    t  Geology  and  Avziferooa  Diepotita  of  Leoaoia,  Mt.  Mugaxet  Qoldfield.     ^erth :  By 
A«thari<?T:    M04. 

.  ,  tOeokwical  Features  and  Anriferoiis  Deposits  of  Mt.  Mokbui,  Mt.  Margmret  Gold- 
fl«U.   Per&:  Bj  Authori^:  1905. 

§  Aaniud  Report  of  the  Department  of  lOnee  for  1904.    Perth:  By  Authority:  1906. 
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and  acidic  rocks.  Some  of  the  basic  rocks  (the  greenstones)  have 
been  converted  into  schists  which  are  largely  developed  along  the 
outer  margin  of  the  main  belt,  whilst  the  centre  portion  is  occupied 
by  the  more  or  less  massive  rocks ;  these  schistose  and  massive  rocks 
are  merely  portions  of  one  and  the  same  mass  which  has  suffered 
more  or  less  dynamical  metamorphism.  All  the  important  ore 
deposits  are  confined  to  the  greenstones  and  their  derivatives-  The 
greenstones  have  been  invaded  by  granitic  rocks,  which  are  both 
massive  and  foUated,  and  evidence  seems  to  prove  that  tliese  are 
of  two  distinct  ages,  (a)  an  older,  traversed  by  zones  of  secondary 
shearing,  possibly  associated  with  auriferous  quarts  reefs,  and  (6)  a 
much  newer  and  comparatively  unmodified  granite,  which  is  repre- 
sented by  the  felsite  dykes,  which  are  found  intersecting  the  green- 
stones in  the  vicinity  of  the  Leonora  Gold  Blocks.  Speaking  of 
the  Mount  Morgans  centre,  Mr.  Jackson  remarks  that  tlie  staple 
formation  consists  of  a  series  of  badic  and  acidic  rocks  of  the  geological 
age,  of  which  the  district  affords  no  direct  evidence,  though  in  all 
probability  it  forms  part  of  the  same  series  as  that  so  largely  developed 
in  other  portions  of  the  Eastern  Goldfields,  and  invariably  assumed 
to  be  Archaean.  The  basic  rocks^  the  greenstones,  are  essentially 
hornblendic,  and  have  to  a  considerable  extent  been  converted  into 
schists,  these  being  most  prominent  along  the  junction  of  the  green- 
stones with  the  granitic  rocks.  The  acidic  rocks  consists  chiefly 
of  quartz  and  felspar  porphyries,  and  appear  to  be  intrusive  into 
the  greenstones ;  like  the  latter  they  have  been  subjected  to  con- 
siderable local  mechanical  deformation,  and  have  been  converted 
into  what  may,  for  convenience,  be  best  described  as  granitic  schi^. 
The  ore  deposits  of  the  Mount  Morgans  district  Mr.  Jackson 
separates  into  two  main  divisions, — 

(a.)  Lodes  which  are  genetically  similar  to  the  banded 
and    hematite-bearing  quartz  reefs,   which    form 
such  conspicuous  features  in  the  Murchison  and 
Mount  Margaret  Ooldfields ;  and 
(6.)  Gold-bearing  quartz  reefs  of  the  ordinary  type. 
The  banded  quartz  lodes  form  a  series  of  bold  outcrops  on  the 
summit  of  the  main  Mount  Morgans  ridge,  and  have  been  traced 
across  country  for  about  four  miles,   occurring  along  the  main 
junction  line  between  the  greenstones  and  the  porphyry.    They  vary 
much  in  size,  and  are  very  irregular ;   their  chief  characteristic  u 
that  of  a  solid  body  or  pipe  of  lens  section,  the  main  axis  of  which 
dips  to  the  south  at  an  average  an^le  of  about  45  degrees.    The 
ore  chutes  also  have  a  marked  trend  to  the  southward. 

The  second  division,  the  normal  quartz  reefs,  are  found  almost 
entirelv  within  the  greenstones  to  the  eastward  of  the  main  dividing 
ricQe. '  It  will  thus  be  seen  that  there  is  a  gneat  similarity  in  the  geo- 
logical features  and  mode  of  occurrence  of  its  ore  deposits 
between  this  centre  and  that  of  Laverton. 
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Laverton. 

(Including  Ida  H.  and  Lancefield.) 

(With  three  Geoloffieal  Sketch  Mape,  Plates  I.,  II.,  and  III.) 

Topogra'phy. — ^The  townsite  of  Laverton,  which  forms  the  present 
terminus  of  the  Eastern  Railway,  is  situated  on  the  eastern  side, 
and  near  the  northern  edge  of  a  low,  irregular  ridge  of  hills  trend- 
ing in  a  roughly  north  and  south  direction  for  some  four  miles  or 
80.  Easterly  from  here,  the  country  consists  of  level  plains  extend- 
ing for  about  six  miles,  when  another  low  ridge  makes  its  appearance, 
also  trending  north  and  south  through  Ida  H.  and  Cock  of  the  North  ; 
easterly  from  here  the  country  consists  of  alternating  low  green- 
stone ridges  and  loamy  plain  for  many  miles.  Westward  of  the  main 
ridge  of  hills,  the  country  also  consists  of  alternating  low  ridges 
on  flats  for  some  half-a-dozen  miles,  when  extensive  sand  plains  come 
in,  extending  as  far  as  Mount  Morgans. 

Northerly  from  the  townsite  are  extensive  flats  extending  for 
many  miles,  and  broken  only  by  the  ridge  of  hills,  of  which  Mount 
Crawford  forms  the  highest  point,  and  which  extends  for  only  a 
couple  of  .miles  :  beyond  this  again,  the  plains  continue  indefinitely. 

General    Geology. 

Broadly  speaking,  the  formations  of  Laverton  can  he  divided 
into  two  classes,  the  greenstones  and  the  granites.  Of  these,  the 
greenstones  occupy  by  far  the  larger  area,  and  are  of  by  much  the 
greater  importance,  as  it  is  within  them  that  the  extensive  H.B. 
quartz  lodes  and  other  auriferous  deposits  occur.  These  green- 
stones are  of  the  types  usually  found  in  the  West  Australian  gold- 
fields,  and  comprise  both  massive  and  foliated  varieties  as  well  as 
occasional  small  areas  of  schist,  these  latter  being  usually  found  in 
close  proximity  to  the  granitic  rocks.  These  granitic  rocks  occupy 
a  comparatively  small  area,  chiefly  in  the  neighbourhood  of  Mount 
Crawford,  and  to  the  West  of  the  Augusta  G.M.  They  are  apparently 
intrusive  into  the  greenstones*  The  greater  part  of  the  area  under 
examination  is  covered  by  a  varying  thickness  of  recent  detrital 
deposits,  which  render  accurate  mapping  almost  impossible.  There 
are  also  a  few  small  areas  of  laterite  throughout  the  district  occurring 
as  the  cappings  of  greenstone  hills;  they  are,  however,  of  small 
extent  and  inferior  quality. 

The  Recent  Deposits. — ^These  cover  by  far  the  greater  portion 
of  the  area  under  examination  to  depths  varying  from  a  few  inches 
to  probably  50  or  60  feet,  and  consist  of  the  accumulated  detritus 
from  the  older  greenstones  and  granites;  where  overlying  and 
derived  from  the  former  they  are  of  a  fine  red  clayey  nature,  but 
w^hen  derived  from  the  granite,  they  are  much  looser,  more  sandy 
'ftnd  lighter  in  colour,  this  difference  in  appearance  being  often  the 
only  guide  as  to  the  nature  of  the  underlying  rocks.    The  boundaries 
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between  these  superficial  deposits  and  the  outcropping  rocks,  as 
shown  on  the  map,  are  for  the  most  part  only  approximate,  as  the 
point  at  which  the  former  cease  is  very  indefinite,  and  is  generally 
purely  arbitrary. 

The  deposits  of  ironstone  gravel  (laterite)  which  form  so  con- 
spicuous a  feature  on  most  of  the  Eastern  Goldfields  are  not  de- 
veloped to  any  large  extent  in  this  district ;  a  few  smaU  isolated 
patches  occur  as  the  cappings  of  low  weathered  greenstone  hills, 
principally  towards  the  southern  portion  of  the  area  examined, 
but  they  are,  as  a  rule,  of  inferior  grade.  As  to  the  origin  of  these 
laterites,  it  is  generally  agreed  that  they  have  residted  from  the 
gradual  concentration  and  depasition  of  iron  oxide  resulting  from 
the  weathering  of  the  older  basic  rocks  in  sitw.  Almost  the  only 
high-grade  deposit  in  the  district  occurs  as  the  capping  of  a  low  green- 
stone hill  about  half-a-mile  south-east  of  the  old  Mount  Barnicoat 
G.M.     {Photograph  1.) 

The  Granitic  Rocks. — These  vary  through  felsites,  felspar  por- 
phyries, and  granites,  and  are  found  as  intrusive  dykes  and  maflses 
in  the  greenstones,  being  most  largely  developed  in  the  northern 
portion  of  the  district  near  Mount  Crawford,  and  also  to  the  westward 
of  the  Augusta  G.M.,  where  they  are  evidently  portions  of  the  extenaivt? 
mass  lying  to  the  east  of  Mount  Morgans.  A  specimen  [65351 
from  the  eastern  side  of  the  main  body  east  of  Mount  Crawford, 
near  G.M.L.  12(5,  is  a  dark  massive  variety  very  closely  resembling 
a  coarse-grained  quartz  diorite  in  appearance;  under  the  microscope, 
however,  a  section  shows  it  to  be  a  fairly  typical  granite,  consisting, 
in  addition  to  quartz  and  felspar,  of  both  biotite  and  hornblende, 
both  considerably  weathered  and  altered,  the  latter  into  a  green 
chloritic  material,  and  the  former  partially  into  hornblende-  Going 
westerly  this  has  the  appearance  of  passing  gradually  through  all 
stages  from  a  dark  hornblende  granite,  or  quartz  diorite,  to  a  light- 
coloured  quartz  porphyry.  Sections  of  specimens  [65349  6533]* 
of  these  show  them  to  be  practically  the  same  rock,  the  only  differ- 
ence being  that  the  hornblende  is  less  in  quantity  in  the  more 
western  variety.  In  the  vicinity  of  the  Augusta  G.M.,  the  pre- 
vailing type  is  a  fairly  coarse-grained  rock,  ranging  from  an 
aplite  to  a  quartz  porphyry;  the  smaller  dykes,  however,  are 
usually  of  fine  grained,  compact  felsites  and  rocks  not  unlike 
quartzites. 

The  Greenstones.— ^\it  group  of  rocks  to  which  the  general 
term  greenstone  has  been  applied  is  of  by  far  the  greatest  economic 
importance  of  any  in  the  district,  as  it  is  almost  solely  within  them 
that  the  auriferous  ore  bodies  are  found.  These  rocks  occupy  by 
far  the  greater  portion  of  the  area  examined,  and  consist  of  both 
massive  and  foUated  varieties,  though  it  has  not  been  possible  xo 
separate  the  two  on  the  map.  It  is  also  possible  that  there  may 
be  more  than  one  varietv  of  basic  or  ultra-basic  rock,  but  no  more 
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Laterite  Hill,  Laverton. 
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iban  structural  distinctions  can  be  observed— a  coarse-grained,  a 
fina-grained  and  a  schistose  variety  being  most  prominent ;  the  areas 
occupied  by  each  are  not  sufficiently  well-defined  for  separate  map- 
ping, nor  is  there  any  satisfactory  evidence  with  regard  to  the 
geological  relation  of  the  several  varieties,  and  it  has  been  assumed, 
.as  on  the  other  goldfields,  and  probably  correctly,  that  they  are 
merely  local  variations  of  one  and  the  same  basic  or  ultra-basic  rock ; 
sections  of  them  show  them  to  be  essentially  hornblende  rocks, 
ranging  through  almost  tvpical  diorites  to  a  fine-grained  rock,  con- 
sisting almost  entirely  of  hornblende ;  in  the  coarser-grained  speci- 
mens [6527]  the  hornblende  is  a  very  pale  to  colourless  variety 
(tremolite),  and  in  the  fine-grained  it  is  a  hght  to  dark  green  variety 
(actinolite). 

These  greenstones  are  for  the  most  part  considerably  decom- 
posed and  weathered,  such  weathering  being  greater  on  the  eastern 
side  of  the  district,  along  the  Ida  H.  and  Cock  of  the  North  line  of 
country,  where  there  has  been  considerable  north  and  south  folia- 
tion an  J  a  large  and  well-defined  development  of  the  remarkable 
banded  and  hematite-bearing  quartz  lodes,  together  with  the  accom- 
panying leaching  of  the  surrounding  rocks.  This  line  of  country 
apparently  marks  a  main  line  of  jointing  extending  over  a  width 
of  half-a-mile  or  so,  and  extending  roughly  north  and  south  through 
the  Ida  H.,  Cook  of  the  North,  and  Scotland  Yet  leases  for  seven 
or  eight  miles. 

About  two  miles  west  of  Ida  H.  is  an  outcrop  of  hard,  massive 
liornblende  rocks  apparently  closely  allied  with  those  forming  the 
auriferous  series  and  differing  from  them  only  in  their  hard  and 
un weathered  appearance;  they  form  a  ridge  of  low,  bare  hills  occupy- 
ing a  comparatively  small  area  and  rising  to  a  height  of  30  to  50 
feet.  An  anal.vsis  of  this  rock  [6540]  made  in  the  Departmental 
Laboratory  is  as  follows : — 

Sflica  59.35 

Carbonic  anhydride        .06 

Titanium  dioxide  .78 

Combined  water  .83 

Soda  3.38 

Potash  90 

Magnesia 4.58 

Lime  6.43 

Maniiranese  protozidB .33 

Iron  protoxide 1.76 

Iron  peroxide       5.41 

Alumina 15.83 

Pyrites  J  ^^ ^l 

'         (sulphur  .04 

HygroeHxipic  water  .07 


99.78 
Specific  gravity  2.86 
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The  greenstones  are  traversed  by  occasional  dykes 
greenstones,  these  can  seldom  be  followed  on  the  surfac 
met  with  in  the  mine  workings ;  one  [6556J  cut  in  the 
of  the  Ida  H.  G.M.  is  some  20  feet  in  thickness,  and  run 
mately  east  and  west,  being  almost  vertical  in  its  dip ; 
moderately  coarse-grained,  dark  massive  rock,  a  section 
seen  under  the  microscope,  shows  it  to  be  an  augite  dolerit 
phen(x;ry8ts  of  augite  in  a  holocrystalline  ground  masi 
lath-shaped  felspars  and  granules  of  augite  and  magnetit 

These  dykes  are  newer  than  the  quartz  reefs  and 
bearing  quarts  lodes  which  they  cut  through,  but  wi 
placing  them  to  any  extent. 

Ore    Deposits. — These    are    conveniently    divisable 
classes  : — 

(a.)  Lodes  which  are  genetically  similar  to  ti 
and  hematite-bearing  quartz  lodes,  whic 
conspicuous  a  feature  of  the  Murchison  s 
Margaret  Groldfields. 

{h.)  Quartz  reefs  of  the  normal  type. 

In  tliis  respect  they  exactly  resemble  those  of  Mount 
which  have  already  been  described  by  Mr.  Jackson  in  I 
of  the  Geological  Survey. 

The  former  are  most  highly  developed  immediately  t 

of  the  town  along  the  main  ridge,  where  they  occur  in 

bold  outcrops  extending  for  several   miles.    They  are 

similar  to  the  hematite-bearing  quartz  lodes  ("  quartzitea 

Murchison  Goldfield,  where  they  extend  as  roughly  pai 

often  continuous  for  many  miles  in  length :   they  are  usi 

one  to  three  chains  in  width,  and  outcrop  in  the  form 

serrated  ridges.     These  bands  are  merely  quartz  reefs  c 

a  peculiar  type,  and  vary  in  compasition  from  almost  pi 

through  varieties  of  banded  jaspers,  often  of  great  beaut 

tically  pure  banded  hematite.  *     They  have  already  beer 

in  detail  in  earlier  Bulletins  (Nos.  8  and  14) — 

"as  old  fault   or    joint   lines  along   which  the  greenstones  have 

foliated and  by  a  gradual  lode  forming  process  coi 

their  present  state." 

At  Laverton  they  are  found  in  all  gradations,  fro 
quartz  and  hematite,  through  pure  banded  quartz  to  ban( 
tically  unaltered  schist.  They  are  all  more  or  less  aurif 
only  in  very  few  cases  are  they  sufficiently  so  to  pay  foi 
Examples  of  this  type  of  deposit  are  being  worked  at  th 
more,  Lancefield,  and  Great  Bedford  (Cock  of  the  North)  % 
These  particular  deposits  will  be  more  fully  described  w^h 
with  the  individual  mines.      They    usually    have  a   mc 

•  Bulletin  No.  16,  p.  25. 
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lenticular  form  on  the  surface,  these  lenses  varying  in  length 
from  a  few  chains  to  half-a-mile  or  more,  and  having  an  average 
width  of  from  20  to  100  feet  The  deposits  along  the  Ida  H. 
and  Cock  of  the  North  line  have  this  form  to  a  very  marked 
extent,  and  on  this  Une  they  show  a  greater  variation  in 
their  appearance  and  composition  than  elsewhere,  varying 
irom  banded  ferruginous  quartz  to  a  soft  ironstained  weathered 
schist,  usually  silicified  and  hard  near  the  surface,  and  often  with 
a  capping  of  hard  siliceous  limonite. 

A  good  example  of  non-ferruginous  type  is  seen  in  the  belt  form* 
ingthe  ridge  of  which  Mount  Crawford  is  the  highest  point;  there  the 
main  bar  which  forms  the  apex  of  this  hill  has  a  width  of  from  2 
to  3  chains,  and  consists  of  almost  pure  compact  blue  and  white 
quartz.  This  belt  extends  fairly  continuously  for  about  a  mile  and 
a  half,  but  becomes  a  good  deal  more  broken  and  irregular  at  its 
northern  end  ;   it  also  becomes  much  more  ferruginous  here. 

Quartz  reefs  of  the  normal  type  are  often  associated  with  these 
hematite-bearing  lodes,  being  as  a  rule  small,  and  usually  running 
along  either  foot  or  hanging  wall ;  they  are  evidently  of  later  forma- 
tion than  the  lodes,  and  are  often  found  cutting  across  them  and 
sometimes  longitudinally  through  them.  Reefs  of  this  type  are 
being  worked  at  the  Ida  H.  and  Augusta  G.M.s. 

Not  many  reefs  of  the  second  dass,  i.e.,  normal  quartz  reefs, 
are  being  worked  in  this  district ;  a  fair  number  occur,  some  of  them 
being  of  very  fair  size.  Some  oif  the  best  types  of  this  class  are  found 
at  the  northern  end  of  the  district  on  G.M.L.  1291  and  1095,  near 
what  was  originally  known  as  Crawford's  Patch.  These  reefs 
occur  in  massive  greenstone,  and  are  of  white,  somewhat 
ironstained  quartz ;  they  are  of  fair  size  and  can  be  traced 
on  the  surface  for  some  distance;  several  small  leaders  run 
into  these  main  lines  of  reef,  and  it  has  been  in  these  and  at  their 
junction  with  the  main  lines  that  the  gold  has  been  got,  the  stone  in 
the  leader  at  the  junction  being  usually  "  dollying  "  stone.  The 
main  reefs  themselves,  though  fair  sized  and  well  defined  as  far  as 
tried,  are  too  poor  to  pay  for  working. 

There  are  also  a  fair  number  of  large  sized  quartz  reefs  occurring 
along  the  junction  of  the  granites  with  the  greenstones  ;  these  are, 
however,  for  the  most  part,  short  and  irregular,  and  are  apparently 
very  low  in  their  gold  contents,  as  little  or  no  work  has  been  done 
on  any  of  them. 

AUmial  Gold. — Not  much  alluvial  gold  has  been  got  in  the 
<listrict.  A  Uttle  was  got  on  the  western  fall  of  the  main  ridge  near 
the  old  British  Flag  G.M.  The  gold  in  this  case  was  probably  derived 
b'om  small  quartz  leaders  associated  with  the  hematite-bearing  lodes. 
Most  of  the  alluvial  has  been  got,  however,  at  what  was  known 
&8  Crawford's  Patch,  half  to  three-quarters  of  a  mile  south-east  of 
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Mount  Crawford.  Here  a  fair  amount  of  dry-blowing  has  been  done, 
but  the  gold  appears  to  be  nearly  all  worked  out.  It  waa  got  mostly 
at  a  depth  of  only  a  few  inches,  and  has  probably  been  derived  from 
small  quartz  leaders  both  in  the  greenstones  and  the  granitic  rocks 
and  from  leaders  associated  with  quartz  reefs  in  the  greenstones, 
such  as  those  worked  on  G.M.La.  1291,  1095,  and  1601. 

Water. — Water  is  fairly  plentiful  throughout  the  district,  and 
the  supply  is  generally  fresh,  the  town  depending  upon  wells  for  its 
supply  for^  domestic  purposes. 

Timber: — Timber  of  good  quality  is  not  plentiful,  and  is  rapidly 
becoming  exhausted. 


The  Mines. 

The  La^cefield  G.M.L.  800,  etc.— This  is  the  largest  and  most 
important  mine  in  the  district,  and  is  situated  some  five  miles  north 
of  Laverton  townsite.  At  the  time  of  my  visit,  the  mine  was  equipped 
with  a  50-head  stamper  battery,  concentrators,  and  leaching  and 
filter  press  plants.  {Pholograj^  2  and  3).  Owing,  however,  to 
difficulty  in  ore  treatment,  the  use  of  the  present  plant  is  to  be  dis- 
continued and  a  dry  crushing  and  roasting  plant  to  be  installed 
in  its  place.  This,  it  is  hoped,  will  prove  highly  successful  and  give 
an  impetus  to  mining  generally  throughout  the  district. 

The  workings  are  on  a  large  banded  quartz  lode  (Fig.  1)  treafiwjf 
about  north-east  and  south-west,  and  dipping  at  an  average  99fm 
of  about  40  degrees  to  the  south-east.  From  an  examination  nf  &• 
mine  plans  (Plate  A.)  it  will  be  seen  that,  though  a  very  consideimUft 
amount  of  stone  has  been  taken  out,  the  mine  is  still  in  its  infaaq^ 
having  only  been  opened  up  to  a  depth  of  300  feet  on  the  undsriarj: 
The  ore  body  consists  of  banded  and  hematite-bearing  quarts,  ft^ 
senting  in  the  upper  level  almost  the  appearance  of  a  normal  quartr 
reef  with  a  strongly  marked  laminated  structure,  apparently  with 
fairly  well  defined  walls,  though  the  country  is  too  decomposed  and 
rotten  to  see  much  here.  As  the  unoxidised  and  unaltered  zone 
is  reached  it  is  seen  that  there  are  no  hard  and  fafst  walls  to  the  lode, 
but  that  it  is  encased  on  both  sides  by  about  30  feet  of  greenstone 
schists,  which,  in  places,  approach  in  appearance  very  close  to  the 
lode  propr.  In  the  300-feet  level,  the  lode  consists  of  alternating 
bands  of  quartz  and  altered  schist,  carr3dng  a  large  percentage  of 
arsenical  pjoites,  usually  arranged  in  roughly  parallel  zones  with 
the  quartz.  As  a  rule  the  quartz  largely  predominates,  often  to 
the  complete  elimination  of  the  schist,  having  in  these  cases  a  banded 
dark  grey  appearance,  frequently  seamed  with  small  veinlets  of 
calcite ;    in  other  cases  the  schist  predominates  over  the  quarts* 
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there  is  no  defined  limit  between  the  lode  proper  and 
schistose  greenstone ;  'the  gold  contents,  too,  usually 
it  in  these  cases,  being  as  a  rule  highest  where  there  is 
resent.     The  lode,  generally  speaking,  has  an  average 

about  17  feet,  though  it  varies  a  good  deal  on 
this,  being  as  much  as  25  feet  in  places  in  the  bottom 
jain  in  the  north  face  of  the  200-feet  level,  it  is  down 

this,  however,  is  exceptionally  small.  The  gold  contents 
i  the  workings  are  remarkably  uniform,  and  the  shoot 
oved  for  over  1,000  feet  in  length,  and  its  exact 
J  yet  known.    A  reference  to  the  accompanying  plan 

show  the  sizes  of  the  lode  at  the  different  levels.     (The 

100-feet  level  and  the  surface  being  taken  from  old 
aly  approximate.)  The  zone  of  oxidation  stops  a  little 
-feet  level,  there  being  a  small  percentage  of  sulphide  in 
i  this  level;  below  this  the  sulphides  come  in  very  heavily, 
>r  a  great  part  of  arsenical  pyrites,  this  being  the  chief 
ihe  treatment  of  the  ore.  A  little  graphitic  schist  is 
ound  on  the  walls  of  the  lode,  but  it  is  very  limited 
be  original  water  level  was  probably  the  first  (100  feet) 

vertical  depth  of  about  60  feet.  The  supply  is  fresh, 
tults  cross  the  lode  in  a  general  east  and  west  direction  ; 
>r,  do  no  harm,  their  throw  being  only  a  few  feet.  In 
1  of  the  workings,  in  the  200-feet  level,  the  reef  is  cut 
n  by  the  intrusion  of  a  granitic  dyke  ;  there  is  no  sign 

100-feet  level,  but  it  will  probably  be  met  with  in  the 
ings. 

seen,  on  reference  to  the  accompanying  plan  (Plate  A.), 
still  a  very  large  quantity  of  stone  available,  even  above 
level,  and  when  the  large  amount  of  backs  for  every 
nking  is  taken  into  consideration,  it  can  easily  be  seen 
;he  difficulty  of  satisfactory  ore  treatment  be  overcome, 
•e  a  long  and  prosperous  future  before  this  mine. 

mcefield  G.M,  Co..  Ltd.,  G.M.Ls,  806,  etc. 
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Craigoiemore,  G.M.L.  592. — ^As  can  be  seen  from  the  accom- 
panying plan  (Plate  B.)  of  this  mine,  a  large  amount  of  work  of 
a  somewhat  irregular  nature  has  been  done.  {Photograph  4).  In 
all  three  different  ore  bodies  have  been  worked,  known  respectively, 
as  the  Eastern,  Middle,  and  Western;  of  these,  the  Eastern  and 
Middle,  in  the  bottom  level  are  apparently  one  and  the  same ;  the 
Western  lies  a  chaia  or  so  farther  to  the  west  These  so-called 
separate  lodes  are  apparently  merely  shoots  of  pay  ore  in  the 
one  large  lode,  the  whole  country  here  over  a  width  of  150 
to  200  feet  consisting  of  a  very  much  crushed  and  altered 
greenstone,  carrying  more  or  less  gold  throughout  Portions 
of  this  zone  are  mdre  highly  altered  than  others,  and  on  the  surface 
have  the  appearance  of  the  usual  hematite-bearing  quartz  lodes  : 
a  little  below  the  surface,  they  become  soft  and  consist  apparently 
of  weathered  bands  of  schist  and  ironstone  with  more  or  less  quartz  ; 
in  some  cases,  when  the  quartz  largely  predominates,  these  bands 
assume  a  solid  well  defined  character,  in  others  again  they  are  of 
a  very  sintery  nature.  Occasionally  these  bodies  take  the  form  of 
the  typical  compact  banded  hematite-bearing  quartz  lodes,  in  which 
cases  their  gold  contents  are  usually  slightly  lower ;  as  a  rule,  the 
best  values  are  obtained  in  the  sintery  bodies.  As  may  be  expected, 
there  are  no  hard  and  fast  walls  between  the^e  pay  shoots  and  the  en- 
closing schists,  the  whole  being,  as  before  stated,  practically  one  large 
lode  formation.  At  present  there  has  not  been  sufficient  work  done 
to  determine  the  exact  size  and  relationship  of  the  pay  shoots^  they 
are,  however,  very  irregular ;  the  western  one  has  been  proved 
for  about  100  feet  south  and  200  feet  north  of  the  shaft  and  is  still 
going  north ;  the  extent  of  the  other  makes  is  not  known. 

The  values  in  these  shoots  varies  a  good  deal,  a  lot  of  the  stone 
not  being  good  enough  to  take  out,  and  the  workings  are  vay 
irregular  on  this  account  the  stone  simply  being  extracted  where  it 
has  been  found  rich  enough  to  pay  for  working ;  in  the  upper  levell 
the  stops  vary  from  15  to  30  feet  in  width  on  all  the  ore  bodies ; 
in  the  lower  level  all  the  work  is  at  present  being  concentrated 
on  the  western  lode,  which  is  being  stoped  out  for  a  width  of 
about  15  feet.  The  country  and  the  ore  bodies  dip  almost  vertically, 
but  the  latter  pitch  fairly  fiat  to  the  northward  The  whole  country 
is  very  soft  and  rotten  all  through  the  present  workings,  and  just 
begins  to  get  hard  and  settled  at  the  300-feet  level,  at  which  point 
a  fair  amount  of  suljphide  begins  to  make  its  appearance  in  the  stone. 
The  ore  bodies  worked  on  this  property  are  in  every  way  similar 
to  the  hematite-bearing  quartzites  occurring  all  along  the  main 
ridge  through  this  lease  to  Laverton,  and  it  seems  not  unreasonable 
to  presume  that  there  are  other  payable  bodies  of  stone  along  this 
line  as  yet  undiscovered.  Other  bodies  along  the  line  have  been 
worked  on  the  British  Flag  lease,  and  also  one  or  two  other  leases 
between  CriuB;giemore  and  Laverton,  but  so  far  with  not  very  satis- 
factory results. 
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Cralggle  More  Gold  Mine,  Laverton. 
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raiggiemore  Proprietary,  G.U.L,  592t,  etc. 
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*  InchidM  3,297*00  by  cyanide. 

i,  G.M.L.  371.— This  lease  is  situated  about  four  miles 
of  Laverton,  and  was  once  the  property  of  the  (xolden 
Co. ;  it  was  abandoned  by  them  after  a  good  deal  of 
een  done  on  it,  and  recently  taken  up  again  by  the 
ers,  who,  up  to  the  present  time,  are  doing  very  well 
'he  workings  are  on  a  quartz  reef  of  the  normal  type, 
dongside  and  through  a  band  of  highly  altered  green- 
(Fig.  2).  in  which,  on  or  near  the  surface,  alteration 
so  far  that  it  has  been  converted  into  a  typical  banded 
ring  quartz  lode.  At  the  surface  the  reef  is  on  the  foot- 
band,  but  cuta  through  it  at  about  240  feet  and  then 
hanging  wall.  The  country  on  both  sides  of  the  reef 
5  schist,  all  in  a  more  or  less  altered  state  ;  at  about 
"  belt  of  altered  schist  which  forms  the  foot  wall  of  the 
remely  liard,  and  continues  so  to  the  bottom  of  the 
300  feet);  this  is  evidently  the  continuation  in  depth 
ite-bearing  quartz  lode  seen  on  the  surface,  being  here 
half-formed  state,  consisting  of  greenstone  schist  highly 
h  infiltered  hematite  and  quartz.  The  country  sur- 
;  schists  is,  at  the  300- feet  level,  very  hard  and  massive, 
of  a  fine  grained  greenstone  [6558],  ?i  section  of  which, 
the  microscope,  shows  it  to  consist  essentially  of  pale 
lende  and  tricUnic  felspar  in  small  irregular  lumps  and 
lornblende  occupying  the  greater  part  of  the  section, 
ion  numerous  small  scattered  grains  of  magnetite. 

itself  is  not  at  all  regular,  and  varies  in  thickness  from 
kd  up  to  as  much  as  six  feet,  which  is  its  thickness  in  the 
f  the  300-feet  level ;  it  has  no  well-defined  walls,  and 
irregular  cracks  and  hollows  in  the  schists.  It  di|3S. 
lists,  at  an  angle  of  about  45  degrees  to  the  east  and 
e  to  the  west  of  north  ;  it  does  not,  however,  keep  a  very 
Be,  but  twists  about  a  little.  A  good  deal  of  graphitic  schist 


T 


Digitized 


by  Google 


is  found  on  the  footwall  of  the  reef  in  the  300-feet  level ;  this  only 
occurs  over  a  length  of  about  20  to  30  feet,  and  can  be  traced  right 
to  the  surface,  having  an  average  thickness  of  12  to  18  inches.  The 
quartz  is  very  clean  and  white,  and  very  hungry  looking  ;  in  places, 
however,  it  shows  fairly  coarse  gold  freely. 

The  present  owners  are  working  a  rich  shoot  of  stone  near  the 
north  end  of  the  bottom  drive  (Fig.  3).  This  shoot  has  been  followed 
down  by  means  of  a  winze  to  a  depth  of  about  40  feet ;  the  average 
width  of  the  reef  in  this  winze  is  about  two  feet  and  it  shows  coarse  gold 
and  telluride  freely  over  a  depth  of  about  25  feet ;  in  the  bottom  of 
the  winze  it  is  smaller  and  much  split  and  broken  up.  This  shoot 
of  ore  at  present  being  worked  was  cut  in  the  300-feet  leveL  and 
here  had  a  length  of  about  four  feet,  this  being  just  the  top  of  the 
shoot,  and  dips  to  the  north  at  a  fairly  fiat  angle.  Some  of  the  st^ne 
taken  out  was  phenomenally  rich,  and  showed,  in  addition  to  free 
gold,  a  thin  white  telluride,  which  an  examination  in  the  Depart- 
mental Liiboratory  proved  to  be  Altaite  (telluride  of  lead).  This 
occurrence  is  interesting  from  the  fact  that  this  is  one  of  the  very 
few  places  in  Western  Australia,  outside  Kalgoorlie,  from  which 
an  authentic  discovery  of  telluride  has  been  reported. 

Water  is  not  too  abundant;  it  is,  however^  drinkable,  and  is 
also  used  for  the  boilers. 

The  mine  is  equipped  with  a  10-head  battery. 

The  sketch  section  (Pig  3).  showing  approximately  the  amount 
of  work  done,  is  prepared  from  figures  supplied,  from  memory,  by 
the  present  manager,  the  existing  underground  plans  not  being 
available. 

Augusta,  GM.L.  371,  late  Gdden  Rhine  G.Ms.  G.M.Ls,  371  (777, 

764,  1249). 


Y«ar.                  1    Ore  crushed. 

Odd  therefrom. 

Bate  per  too. 

1897       

1898        

1899        

1900        

1901        

1902        

1903        

1904        

1905        

tons. 
50.00 

391.60 
1,774.00 

630.00 
8,091.00 
3,711.00 

850.00 

834.00 

fineozs. 

167.20 
1,099.99 
1,904.07 

496.64 
5,121.30 
1,838.62 

430.93 

1.659.43 

ora. 

3.34 

2.81 

1.07 

.78 

.63 

.49 

.53 

iTis 

Total 

16,33LfiO 

18,7iai8 

.77 

BiNDAN  AND  CORNUCOPIA,  G.M.Ls.  1588,  1601.— These 
are  situated  about  three  and  a-half  miles  north  of  Laverton  town- 
site,  and  consist  of  two  six  acre-blockn,  situated  on  a  well-tlefined 
line  of  lode  running  about  north-west  and  south-east.    This  Une 
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to  it,  often  carry  a  small  quantity  of  gold,  but  not  sufficient  to  be 
payable.  Small  quartz  leaders  up  to  a  couple  of  inches  in  thickness 
are  often  found  traversing  the  schist,  usually  running  parallel  tx) 
them ;  these,  though  often  auriferous,  are  usually  too  small  and 
irregular  to  be  of  any  value.  In  the  lower  levels  these  schists  carry 
a  considerable  quantity  of  sulphide  ore,  and  at  the  300-feet  level  are 
several  bands  of  solid  massive  pyrites  up  to  two  or  three  feet  in  thick- 
ness running  parallel  to  the  reef,  one  along  the  f  ootwall  and  two  others 
some  8  and  20  feet  respectively  to  the  east  of  it.  These  sulphide 
lodes  are  apparently  merely  replacements  of  the  schists,  and  evidenUy 
correspond  with  the  **  ironstone  bands  "  in  the  upper  oxidised  zone ; 
they  carry  a  little  gold  but  not  sufficient  to  render  them  of  any  value. 

One  or  two  augite-dolerite  dykes  cut  across  the  reef  and  the 
surrounding  schist.s  in  an  east  and  west  direction  ;  the  largest  of 
these  is  about  6^0  feet  north  of  the  main  shaft  and  some  20  feet 
in  thickness,  and  is  vertical.  The  reef  is  merely  cut  in  two  by 
these  dykes  and  not  thrown  or  displaced  in  any  way ;  the  stone^ 
however,  u  usually  of  a  little  better  grade  in  proximity  to  the 
dykes. 

The  reef  itself  is  of  clean  white  quartz,  and,  as  can  be  seen  from 
the  accompanying  section  (Plate  C),  has  been  followed  for  nearly 
1,600  feet ;  it  runs  in  a  nearly  north  and  south  direction,  and  dips 
at  an  angle  of  about  60  degrees  to  the  eastward ;  in  size  it  is  some- 
what irregular,  being  as  much  as  six  feet  in  thickness  in  places.  I 
while  in  others  it  dies  out  to  nothing,  the  quartz  being  replaced  J 
by  schist  which  is  practically  identical  with  that  forming  the  walb|  ^ 
this  schist  is  itself  of  no  value,  but  it  is  often  seamed  with  snisl 
quartz  veins,  in  which  case  it  is  usually  sent  to  the  battery ;  takiog 
the  reef  right  through,  its  average  thickness  is  about  two  fe<^ 
The  gold  contents  are  not  uniform  over  the  entire  length,  tha 
extent  of  the  pay  shoots  being  shown  on  the  accompanying  section 
of  the  workings ;  it  will  be  seen  from  tlus  section  that  the 
developments  at  the  400-feet  level  tend  to  prove  the  continuance 
at  a  depth  of  the  northern  shoot,  and  should  the  500-feet  level, 
when  opened  up,  prove  its  further  existence,  it  will  mean  a  period 
of  renewed  prosperity  for  this  mine. 

The  stone  in  the  lower  levels  carries  only  a  small  amount  of 
sulphides,  these  beginning  to  make  their  appearance  at  the  30O>feet 
level ;  the  limit  of  oxidation  is  not  regular,  being  deeper  on  the  north 
side  of  big  greenstone  dyke ;  there  was  also  a  much  heavier  supply 
of  water  on  this  (northern)  side  of  the  dyke.  In  the  400  feet  levd, 
a  little  zinc  blende  is  found  in  the  quartz,  the  gold  contents  being 
usually  higher  where  this  occurs.  The  water  in  the  mine  is  salt, 
and  water  for  boiler  and  cyanide  and  domestic  purposes  is  obtained 
from  a  well  at  Mount  Barnicoat,  about  two-and-a-half   miles  north. 

The  mine  is  equipped  with  a  ten-head  battery  and  cyanide  planU 

{Pfuftograph  5.) 
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Table  showing  the  total  gold  yidd  from  the  Ida  H.  G,M.,  G.M.Ls. 
829,  846,  1219,  1310,  838. 


Yewr. 

Oreenuhed. 

Gold  tiierefrom. 

Bate  per  ton. 

tone. 

ozs. 

on. 

1899        

81.00 

235.37 

2.90 

1900        

30.00 

49.76 

1.66 

1901        

1,858.00 

1.817.08 

.97 

1902        

11,319.00 

12,346.65 

1.09 

1903        

13,017.00 

12,856.44 

.91 

1904        

14.610.00 

12,369.91 

.84 

1906       

16,713.00 

11,902.52 

.71 

Total 

57,62a00 

51^.73 

M 

Ida  H.  Consols,  G.M.L.  1623 — ^Three  shafts  have  been  sunk 
on  this  property,  one  vertical  and  two  underlay,  all  to  a  vertical 
depth  of  1 30  feet ;  an  underlay  winze  has  been  sunk  to  a  further 
depth  of  40  or  50  feet ;  the  reef  has  been  worked  out  from  the  130 
feet  level  to  the  surface  for  a  length  of  about  110  feet,  commencing 
from  a  point  some  20  feet  south  of  the  south  underlay  shaft.  A 
little  work  was  being  done  at  the  north  end  of  the  bottom  workings 
at  the  time  of  my  visit.  The  reef,  which  runs  along  the  hanging 
wall  side  of  an  "  ironstone  bar  "  hematite-bearing  quartz  lode,  strikes 
about  north  and  south  and  dips  to  the  eastward  at  an  angle  of  about 
60  degrees ;  it  is  of  clean  white  quartz,  and  averages  from  6  to  15 
inches  in  width ;  at  the  south  end  of  the  bottom  workings  it  has 
pinched  to  a  mere  thread,  but  makes  again  farther  on,  as  it  has  been 
worked  on  the  adjoining  property,  the  White  Horse,  to  a  depth  of 
130  feet,  and  apparently  a  good  deal  of  work  has  been  done  on  it 
here;  these  workings  were,  however,  inaccessible  at  the  time  of 
my  visit. 

The  country  consists  of  greenstone  schist,  and  is  very  soft 
and  rotten.  The  water  level  is  at  about  130  feet  vertically  below 
the  surface. 

Table  showing  the  Yield  of  the  White  Horse  Reef. 


Name  mnd  Number  of  Leaae. 

Gold 
oniahed. 

Gold 
there- 
from. 

Bate 

TotaL 

rate 
per  ton. 

i 

^ 

Ore 
crushed. 

Gold 
therefrom. 

ine 

ISM 

White  Horse,  G.ILL.  854 

Do.                    do 

Do.                     do 

IdaH.  Consols,  a.M.L.  1682  (18i9) 
late  Ida  H.  North  Extended,  laitf 

Do.                    do.        

Do.                    do 

Do,                   do 

Total 

tons. 
87  00 
61-50 
»-00 

line  OS8. 
36-07 
85-27 
22-04 

OI8. 

•66 
-57 
-75 

tool. 
157-50 

484-50 

flneoss. 
104-28 

271-28 

ozs. 
'66 

MS 

isoe 

UM 
IMS 

111-00 

296-50 

58-00 

85-00 

164-81 

188-80 

14-90 

7-77 

1-48 
•81 
•29 
22 

-64 

... 

fiiroD 

17616 

M 
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Great  Bedford,  G.M.L.  1042  (late  Cock  o'  the  North).— An 
extensive  belt  of  greenstone  schists  runs  on  a  bearing  slightly  west 
of  north  and  east  of  south  through  this  property  and  the  adjoining 
ones,  portions  of  it  being  altered  into  the  typical  hematite-bearing 
quartz  lodes ;  these  vary  in  width,  on  the  surface,  from  a  couple  of 
feet  to  nearly  a  chain,  and  run  with  the  schists,  dipping  with  them 
at  a  steep  angle  to  the  westward.    These  lodes  present  on  the  surface 
a  somewhat  lenticular  form  and  are  very  hard  and  compact,  often 
rising  in  the  form  of  low  rough  ridges,  which  can  be  traced  across 
country   in    a    more   or  less    interrupted    line    for   over   a   mile. 
This    hard    silicified    form    does    not    generally    extend   to   any 
great  depth,   being  to  a  great    extent   only  a  surface  alteration, 
but  at  a  comparatively  shallow  depth    gradually  gives    place  to 
soft    altered    and    sometimes   ironstained    schist    with    occasional 
thin    seams    and    stringers    of     quartz     running    through    it; 
there    is,    however,    one    well    defined     hematite-bearing    quart* 
lode  continuing  in  depth  ;  this  is  met  with  in  the  northern  working* 
where  it  has  a  thickness  of  about  30  feet.     All  the  workings  on  the 
lease  are  in  this  belt  of  schist,  wliich  in  reality  forms  one  immense 
lode,  some  parts  of  which  have  undergone  greater  alteration  than 
others,  and  are  higher  in  their  gold  contents.     The  workings  con- 
sist of  a  main  shaft,  which  at  the  time  of  my  visit  was  sunk  to  water 
(200  feet),  and  from  wliich  a  few  feet  of  driving  had  been  done  at 
about  the  100-feet  level  on  a  small  body  of  quartz  running  parallel 
to  the  Unes  of  foliation  of  the  schists  ;  several  of  these  quartz  leaders 
were  cut  in  the  shaft,  and  some  of  them  carry  very  good  values. 
Most  of  the  work,  however,  has  been  done  towards  the  north  end 
of  the  lease,  where  several  shafts  have  been  sunk  on  the  side  of  a  large 
outcrop  of  hematite-bearing  quartz.    The  shaft  from  which  work  wa* 
being  done  at  the  time  of  my  visit  was  down  75  feet,  and  a  drive 
had  been  put  in  at  this  level  westerly  for  a  distance  of  140  feet ;  60 
feet  in  from  the  shaft  a  winze  has  been  sunk  a  further  30  feet ;  this 
is  on  the  western  side  of  a  hard  compact  hematite-bearing  quarts 
lode  ("jasper  lode  ")  where  there  is  about  eight  feet  of  fairly  good  ore. 
consisting  of  schist  highly  impregnated  with  quartz  in  veins  and 
masses,  the  quartz  often  being  the  full  width  of  the  ore  body.     A 
similar  ore  body,  four  to  five  feet  wide,  occurs  on  the  eastern  side  of  the 
"jasper  lode,"  both  being  very  similar  to  the  main  lode,  differing 
only  in  the  fact  that  they  contain  more  clean  quartz  and  less  oxide 
of  iron.     A  small  amount  of  work  has  been  done  on  both  of  the^ 
ore  bodies. 

The  western  portion  of  the  main  drive  is  in  soft,  much  iron- 
stained  schist  with  a  good  deal  of  quartz  coming  in  near  the  end» 
and  carrjing  very  fair  values  in  places.  The  whole  of  this  drive  is, 
carried  through  one  big  lode  consisting,  as  stated  before, 
of  more  or  less  highly  altei-ed  greenstone  schist,  portions  of  which 
have  undergone  greater  alteration  and  are  more  highly  impregnated 
with  quartz  than  others,  and  it  is  in  these  portions  that  the  best 
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The  following  table,  compiled  from  the  official  statistics,  shows 
the  total  gold  yield  from  the  leases  in  that  portion  to  the  Laverton 
district  mentioned  in  the  accompanying  re|jort,  up  to  the  end  of 
1905:— 


Name  and  Nwnber  of  LeM«. 

On 
emifaed. 

UoM 
(herefrom. 

Rate 
per  ton. 

tons. 

fine  0C& 

oas. 

Acrasia,  G.M.I^  i616T 

14.00 

9.85 

.70 

Aiax,  G.M.L.  828t  (790t) 

A  ma  Mater,  G.M.L.  1180t. 

57.00 

57.43 

l.OU 

631.00 

680.92 

1.07 

AuffUBta,  G.M.L.  371t           

16,331.50 

12,718.18 

.77 

British  Admiral.  G.M.L.  723t 

10.00 

18.43 

1.83 

British  Empire,  G.M.L!  143 It  (1396t)    .. 

199.50 

120.83 

.60 

British  ¥Ug,  GM.U.  1302t  (358t) 

93.00 

♦514.35 

— 

Broken  Pledge,  G.M.L.  1513t 
Cock  of  the  Walk,  G.M.L.  1663t    .. 

20.00 

4.17 

.20 

160.00 

63.01 

.39 

Cornucopia,  G.M.L.   1601t 

15.00 

39.08 

2.60 

Corio.  G.M.L.   1439T 

7.00 

4.08 

.58 

Crai^giemore  Proprietary,  G.M.Ijb.  592t,  etc 

86.316.00 

29,826.92 

.35 

Dream,  G.M.L.  825t 

210.00 

1592.12 

.— 

Emerald.  G.M.L.   1486t          

34.00 

22.09 

.64 

Enniskillen.  G.M.L.  1453t 

96.00 

17.09 

.18 

Federal  Flag,  G.M.L.  985t 

20.0<» 

10.17 

.60 

Flintlock,  G.M.L.  1192t         

123.00 

69.88 

.9e 

General  Wabash,  G.M.L.  838t 

100.00 

288.72 

^'M 

Golden  Pinnacle,  G.M.L.  1459t 

211.00 

65.28 

m^M 

Great  Bedford,  G.M.L.  1042 

152.00 

130.75 

*^l 

Great  Britain,  G.M.L.  563t 

10.00 

9.26 

•WB 

Ida  U.  G.M.,  G.M.L8.  829t,  etc.    .. 

67,628.00 

51,677.78 

*^B 

Ida  H.  West  G.M.U.  1394t  (1006t) 

503.00 

358.44 

•  wM 

Ida  H.  Console  G.M.L.  1632t  (1249t)    .. 

424.60 

271.38 

.M 

Just  in  Time.  G.M.L.  1169t 

50.00 

62.35 

1.9ft 

Kiora,  G.M.L.  902t  (793t) 

Kuranin  Reefs,  G.M.L.  1308t 

366.00 

357.09 

.£ 

20.00 

39.83 

1.0 

T.ady  Beatrice,  G.M.L.  1615t 

91.00 

34.57 

«9 

TAdy  Hopetoun,  G.M.L.  1098t 

Lady  Julie,  G.M.L.   1606t 

7.00 

2.66 

8.00 

16.00 

2li 

Lancefield.  G.M.,  G.M.Ls.  806t,  etc. 

150,214.78 

54,909.09 

«« 

Laverton,  G.M.L.  1490t        

39.00 

11.69 

.n 

Lights  of  Home.  G.M.L,*  1339t 

170.50 

214.23 

1.9 

Lloyds.  G.M.L.  929t 

21.00 

11.05 

•fl 

Lord  Hopetoun,  G.M.L.  1095t       .. 

25.00 

2.86 

.14 

Little  Queen,  G.M.L.  1606t 

18.00 

46.07 

2.55 

Maryboro..  G.M.L.  1161t       

20.50 

17.44 

.85 

Mystery.  G.M.L.  1067t          

145.00 

145.78 

l.Ol 

Menzies   Golden    Rhine.     G.M.a,  G.M.L.8. 

475t,  660T,  718t,  etc 

652.00 

359.12 

.55 

Nous  Verrons,  G.M.L.  1214T 

176.50 

157.33 

.81» 

Pats  Find.  G.M.L.  1468t 

10.00 

21.97 

2.1i» 

Rescue,  G.M.L.  1518t            

10.00 

3.40 

.34 

Rose.  G.M.L.  1373t 

643.50 

505.61 

.78 

Sons  of  Toil.  G.M.L.  1309t 

St.  Alban's.  G.M.L.  1479t 

138.00 
171.00 

92.50 
95.02 

.6-2 
.55 

Sunny  Hill.  G.M.L.  1082t 

87.00 

72.52 

.83 

Toby.  G.M.L.  1426t 

9.50 

41rf.07 

4.43 

Warrior.  G.M.L.   1424t  (1159t)      .. 

30.00 

34.33 

1.14 

Westella.  G.M.L.   1476t          

30.00 

45.52 

1.52 

Wooloomooloo.  G.M.L.  1368t 

17.00 

69.07 

4.06 

White  Horse.  G.M.L.  854t 

157.50 

104.28 

.66 

Sundry  Claims 

963.00 

708.22 

.73 

Laverton  State  Battery          

46.50 

346.19 

— 

District  Generally          

•• 

t68.71 

*~~ 

Total         

310.70278 

§liK^987.iS 

.«» 

*  Includes  207 .  32os0.  doUled  and  spedmens.  f  InchidM  es.OSou.  dollied  i 

•pedmant.  |  AlluvUl.  §  SxcluriT*  of  alluTlaL 
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to  100  feet  above  the  plain ;  the  junction  with  the  greenstones  is 
usually  half  to  one  mile  west  from  these  breakaways,  and  appears 
to  run  on  a  general  bearing  slightly  west  of  north  and  east  of  south. 

The  second  body  of  granite  is  situated  to  the  east  of  the  townsite* 
and  occupies  a  roughly  circular  area  of  about  a  mile  in  diameter; 
with  the  exception  of  one  small  area  on  the  Maori  Chief  lease,  it 
is  entirely  hidden  beneath  a  varyingr  depth  of  recent  detrital  deposits. 
Prom  the  scanty  evidence  available  it  would  appear  that  this  body 
of  granite  is  intrusive  into  the  greenstones  which  surround  it  on 
all  sides,  and  it  appears  to  have  been  subjected  to  the  same  stresses 
and  strains  as  these  rocks,  the  foliation,  when  such  occurs,  in  the 
two  classes  being  the  same  and  the  reefs  generally  parallel  and  8om^ 
times  continuous  from  one  class  to  the  other.  A  section  of  this 
granite  shows  it  to  be  a  biotite  variety  too  much  altered  and  weathered 
for  satisfactory  examination ;  the  biotite,  which  is  not  very  abundant, 
is  in  small  flakes  throughout  the  section,  and  is  mostly  altered  to 
talc  and  a  greenish  chlojitic  material ;  the  felspars  are  in  large 
crystals  and  plat^,  but  are  clouded  and  altered  almost  beyond 
recognition. 

These  granitic  rocks  are  occasionally  intersected  by  basic 
(dolerite  ?)  dykes,  which  are  met  with  in  the  workings  and  not 
being  visible  on  the  surface  ;  one  cut  in  the  workings  of  the  Prior 
Right,  G.M.L.  1536,  is  said  to  have  carried  a  little  gold. 

Considerable  weathering  and  alteration  has  taken  place  both  in 
these  rocks  and  in  the  greenstones,  and  they  are  very  soft  and  easily 
worked  even  for  some  distance  below  water  level. 

Several  fairly  extensive  deposits  of  laterite  (ironstone  conglome- 
rate) are  found  overlying  the  greenstone  in  places  ;  one  of  these,  a 
little  to  the  east  of  G.M.L.  1423  (Eureka),  though  small,  is  apparently 
of  very  high  grade. 

It  is  within  the  area  of  granitic  rocks  that  most  of  the  payabFe 
quartz  reefe  are  found,  and  it  is  in  this  respect  that  Burtville  differs 
from  most  of  the  other  known  mining  centres  of  Western  Aus- 
tralia. 

The  quartz  reefis  are  almost  invariably  small,  but  they  make  up 
for  this  by  often  being  of  exceptional  richness ;  they  are  usually 
of  clean  white — sometimes  blue — quartz,  and  generally  vary  from 
6  to  12  inches  in  thickness,  often  extending  longitudinally,  however, 
for  a  considerable  distance.  They  are  fairly  numerous  both  in  the 
granitic  area  and  in  the  greenstones,  but  throughout  the  greater 
part  of  the  district,  owing  to  the  covering  of  recent  detrital  deposits, 
are  seldom  found  outcropping ;  they  are  found  by  picking  up 
"  floaters  "  on  the  surface  and  subsequent  deep  costeening  or  sinkiDg 
and  cross-cutting  across  the  supposed  line  of  the  reef,  the  soft  nature 
and  good  standing  quality  of  the  country  generally  rendering  ihfi 
latter  method  the  more  satisfactory. 
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The  occurrence  of  gold  throughout  the  reefs  is  not  regular, 
neither  are  the  reefs  themselves  uniform  in  size,  often  pinching 
out  to  a  mere  thread  and  then  making  again  into  a  body  of  stone 
12  or  18  inches  in  thickness,  these  bunches  usually  being  richer 
than  the  narrow  parts  of  the  reef,  which  are  often  almost  free  from 
gold ;  as  a  rule  also,  these  bunches  carry  their  size  down  vertically, 
the  pinching  being  only  lateral. 

The  richness  of  the  reefs  and  the  soft  easily  workable  nature 
of  the  country  render  the  district  an  ideal  one  for  the  prospector, 
hut  the  reefs  are  too  small  to  be  of  any  value  to  large  companies ; 
a  large  number  of  them  which  are  yielding  good  profits  under  present 
conditions,  i.^.,  above  water  and  in  soft  country,  will  probably  fail 
to  do  so  when  hard  country  is  reached  as,  though  the  reefs  appear 
likely  to  live  to  a  considerable  depth,  the  values  are  almost  certain 
to  drop  considerably  as  soon  as  the  hard  settled  country  below  water 
is  reached,  and  in  the  case  of  many  of  the  six-inch  reefs  at  present 
worth  two  to^three  ounces,  this  fact  ia  Ukely  to  prove  fatal,  for  a  six- 
inch  two  ounces  reef  in  soft  **  auger  "  country  is  a  very  diflferent  thing 
to  the  same  reef  in  hard,  solid  granite ;  however,  as  one  or  two  of 
the  reefe  have  ahready  been  worked  to  a  depth  of  150  feet  without 
the  country  becoming  uncomfortably  hard,  there  is,  at  the  worst, 
atiJl  a  good  length  of  life  in  front  of  mining  the  Burtville  reefs. 

The  district  as  a  whole  is  well  watered,  the  supply  beine 
plentiful  and  of  excellent  quaUty  except  at  the  extreme  south  end, 
where  it  is  unfit  for  drinking  purposes. 

Timber  is  still  fairly  plentiful,  but  consists  only  of  Mulga,  some 
of  it,  however,  of  very  fair  size. 

The  following  is  a  brief  description  of  the  principal  mines  work- 
ing, as  they  appeared  at  the  time  of  my  visit  (Oct.,  1904). 

The  Mines. 

Wanderer  and  Wanderer  South,  G.M.Ls.  1011,  1413.— A  good 
deal  of  work  has  been  done  on  these  leases  and  the  workings  were 
the  deepest  in  the  district,  the  main  shaft  being  down  200  feet 
vertical  with  north  and  south  drives  at  this  level ;  these  workings, 
however,  were  abandoned  at  the  time  of  my  visit  and  were  inacces- 
sible. The  reef  worked  was  of  white  quartz,  and  was  said  to  have 
averaged  about  two  feet  and  to  have  been  very  bunchy ;  the  shoot 
of  gold  had  an  average  width  of  about  50  feet  and  dipped  at  a  fairly 
flat  angle  to  the  south ;  the  gold  is  said  to  have  given  out  altogether 
a  few  feet  below  water  level,  i.e.,  at  about  150  feet,  though  the  reef 
itself  is  still  going  down  strong  in  the  lower  levels. 

At  the  date  of  my  visit  (October,  1905)  a  little  prospecting  work 
was  being  done  near  the  north  end  of  the  reef ;  a  shaft  is  here  being 
sunk  on  the  reef,  which  is  about  2^  feet  in  thickness  but  of  low  grade ; 
it  is  hoped  in  this  shaft  to  pick  up  the  continuation  of  a  small  rich 
shoot  which  had  been  worked  on  the  surface.     The  reef  is  fairly 
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well  defined,  and  can  be  followed  on  the  surface  through  the  two 
leases  for  a  distance  of  10  or  12  chains ;  it  runs  almost  due  noitb  and 
south  and  dips  at  an  angle  of  about  75  degrees  to  the  east.  The 
country  is  a  fairly  fine-grained  massive  greenstone,  very  soft  and 
rotten  down  to  water  level,  but  getting  hard  and  settled  in  the 
bottom  of  the  old  workings. 

Wanderer  South,  G.M.L.  1011. 


Yew. 

Ore  oruihed. 

Rate  per  ton. 

1901        

1902        

1903        

1904        

1905        

tons. 
18Q.00 
207.75 
420.90 
242.00 

72.00 

fine  OZ8. 

410.89 

419.35 

938.47 

93.38 

58.10 

ozs. 
2.27 
2.01 
2.22 

.38 
.80 

Totri 

112.286 

1^.19 

171 

Wanderer,  G.M.L.  1413. 

Yesr. 

Ore  eruBhed. 

Gold  theretrom. 

Rste  per  ton. 

1904 

.. 

.. 

tons. 

66.00 

fine  o». 

G0.91 

OCR. 

1.07 

Treble  Handed,  G.M.L.  1634.-— On  this  lease  a  good  deal  of 
work  has  been  done  on  a  smaB  but  exceptionally  rich  quartz  leader 
running  about  north  and  south  and  dipping  to  the  west  at  an  angle 
of  about  80  degrees.  Several  shafts  have  fen  put  down  on  it,  and 
the  leader  stoped  out  from  the  150  feet  level  (water)  to  the  surface 
for  a  considerable  length ;  these  workings  were,  however,  inacces- 
sible. The  present  owners  are  sinking  a  new  main  shaft  with  the 
intention  of  working  the  leader  below  water,  they  are  now  down 
185  feet.  The  leader  is  said  to  have  averaged  not  more  than  two 
inches,  but  to  have  been  very  regular  and  to  have  maintained  i^ 
vaIuc  well.  The  country  is  greenstone,  and  is  very  soft  and  roit^n 
even  at  the  bottom  of  the  present  main  shaft.  The  water  supply 
is  fresh. 

TreUe  Handed.  G.M.L.  1634T  (1350t)  (1108t). 


Ymt. 

Ore  eruibed. 

Goldthentram. 

Bate  per  Urn. 

1900       

1901       

1902       

1903       

1904       

1905       

.tone. 
7.00 
27.00 
35.50 
65.50 
29.00 
21.00 

fine  CO. 
44.67 
93.57 
233.04 
531.90 
68.20 
61.17 

od» 
6.38 
3.47 
6.56 
8.12 
2.35 
2.91 

Total 

186.00 

L032.55 

556 
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TSMFIX3,  G.M.L.  1068.-— The  main  reef  on  thig  property  runs 
about  5  degrees  east  of  north  and  dips  at  a  steep  angle'  to  the  west ; 
it  is  of  somewhat  ironstained  quartz  and  very  irregular,  having 
an  averaffe  thickness  of  6  to  8  inches,  but  often  pinching  out  to 
a  mere  thread  ;  the  larger  makes  of  stone  are  not  regular  and 
frequently  pinch  out  vertically  as  well  as*  laterally ;  in  the  bottom 
level  it  is  fairly  continuous  and  regular,  varying  from  6  to  8  inches, 
and  appears  to  be  going  down  well  underfoot.  The  most  irregular 
portion  of  the  r83f  is  close  to  the  main  shaft,  where  it  is  much  broken, 
and  for  a  short  distance  runs  almost  flat,  and  takes  a  fairly  sharp 
turn  to  the  westward  for  a  short  distance.  A  couple  of  chains  south 
of  the  main  shaft,  a  second  reef  coines  in  from  the  eastward  and 
joins  the  main  one.  Not  much  work  has  been  done  on  this,  but 
as  far  as  opened  up  it  is  exactly  similar  in  character  to  the  main 
one.  There  is  no  definite  shoot  of  gold  in  the  reef,  the  values  being 
fairly  regular ;  the  best  stone  was,  however,  obtained  from  the  stopes 
above  the  bottom  level  below  water,  this  stone  yielded  about  lOozs. 
per  ton.  The  country  is  a  fine-grained  massive  greenstone,  but 
ii  very  soft  and  decomposed  even  ia  the  bottom  workings. 

Water  was  met  with  at  100  feet  vertical  depth,  and  is  fresh 
and  drinkable;  the  supply  is  not  very  heavy,  and  comes  in 
principally  along  the  walls  of  the  reef. 

The  principal  workings  consist  of  a  main  vertical  shaft  sunk 
to  a  depth  of  160  feet,  at  which  level  drives  have  been  put  in  along 
the  reef  for  160  feet  south  and  110  feet  north,  and  the  whole  of  this 
block  stoped  out  to  the  surface,  with  the  exception  of  the  last  30 
feet  of  the  north  drive,  from  which  the  stopes  were  only  carried  up 
30  feet,  when  the  reef  cut  out.  Several  underlay  shafts  have  also 
been  put  down  on  the  reef  to  water,  and  a  little  work  has  been  done 
from  them,  but  they  are  not  in  use  now. 

Tempos,  G.M.L.  1068. 


Tear. 

Ore  crufhed. 

Gold  therefrom. 

Bate  per  ton. 

1901        

1902       

1903        

1904        

1906       

tons. 

180.00 

132.50 

235.00 

270.00 

170.00 

fine  ozs. 
769.07 
495.83 
611.99 
364.76 

1.000.76 

ozs. 

4.26 

3.74 

2.60 

1.35 

5.88 

Total 

98750 

3d42.40 

3.28 

Nil  Desperandum,  G.M.L.  1044. — A  considerable  amount  of 
scattered  work  has  been  ^done  on  this  lease ;  a  number  of  shafts 
have  been  sunk  near  the  north-east  corner  and  a  good  deal  of  work 
done  on  a  number  of  small  quarts  leaders,  some  of  which  were  said 
to  have  been  exceptionally  rich ;  these  workings  had,  however, 
been  abandoned  and  were  inaccessible  at  the  time  of  my  visit.     The 
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present  workings  are  situated'  near  the  centre  of  the  leas^,  and  &T-e 
on.  a  small  quartz, reef,  running  almost  due*  north  and  south  aii«i 
dipping  steeply  to  the  west ;  on  this  a  shaft  has  heen  sunk  about 
50  (?)  feet,  and  drives  put  in  1 10  feet  north  and  40  feet  south  alon^ 
the  reef,  and  the  whole  of  this  hlo^k  stoped  out  to  within  about  3i  < 
feet  of  the  surface.  The  reef ,  as  usual,  is  "  bunchy,"  varying  intbiek- 
ness  from  a  mere,  thread  up  tp  nearly  two  feet,  the  average  bein^ 
about  10  or  12  inches ;  the  leases  vary,  one  being  over  60  f€*et 
in  length,  and  having  an  average  thickness  of  nearly  two  feet,  hut 
carry  their  size  well  verticJEiBy ;  they  pitch  slightly  towards  the>80Utii. 
The  footwall  is  very  good  and  well  defined,  the  hanging  wall  not  being^ 
so  regular,  and  it  is  the  irregularities  of   this  wall  that  cause  the 

e'nchings  in  the  reef.  A  new  main  shaft  is  now  being  sunk  to  water 
vel  a  chain  or  so  xtorth  of  the  present  workings,  and  a  party  of 
tributers  are  doing  a  little  prospecting  work  about  five  chains 
farther  north. 


The  country  is  a  soft  rotten  granite, 
good  standing  ground 


very  easily  worked  and 


NU 

Desperandum,  G.M.L.  1044  (760). 

1r«ar. 

Orecnubed. 

Gold  therefrom. 

lUte  per  too. 

ton& 

fine  ozp. 

oes. 

1897       .. 

16.00 

14.14 

.94 

1899       .. 

6.60 

33.41 

6.13 

1900       *. 

24.00 

90.35 

3.76 

1901       .. 

22.50 

63.82 

2.83 

1902       .. 

70.00 

379.48 

5.42 

1903        .. 

167.00 

401.03 

2.40 

1904       .. 

160.00 

377.07 

2.35 

1905       .. 

510.00 

1.158.94 

2.27 

Total 

97500 

2,518.d4 

2.58 

Away  from  Home  and  Savage  Capt.un,  G.M.Ls.  1041,  1089.— 
(Photograph  7).  These  two  leases  are  in  the  hands  of  the  same 
owners,  and  are  working-  on  what  is  practicaHr  the  one  fcie  of  reef. 
Most  work  has  been  done  on  the  Away  Ifrom  Home  lease,  when* 
three  makes  of  stone  have  been  worked ;  '  these  consist  of  separate 
parallel  lenses,  each  looking  northward,  lying  to  the  westward  of  the 
other,  the  southern  end  of  one  block  «^pparently  Iving  directly 
across  from  the  northern  end  of  the  other;  and  may  be  different 
reefs  or  may  be  the  same  reef  faulted  over,  there  not  being  sufficient 
work  done  on  any  of  them  to  definitely  decide  this  point  ;  it  is  more 
probable,  howevT3r,  that  they  are  separate  parallel  reefs.  The  m^fri 
southern  block  appears  to  have  been  worked  right  out,  and  was 
abandoned.  On  the  next  block  tlie  present  working  shaft  is  down 
100  feet,  and  a  drive  50  feet  in  length  has  been  put  in  at  this  level, 
and  a  block  20  feet  high  stoped  out  along  its  whole  length ;  a  block 
15  to  20  feet  long  has  also  been  stoped  out  from  the  50  feet  level 
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to  the  surface.  On  the  ne^t  make  of  stone  the  shaft  is  down  100  feet^ 
and  50  feet  to  60  feet  of  driving  have  been  done  at  this  level,  but 
little  or  no  stoping.  On  the  northern  shoot,  which  is  on  the  Savage 
Captain  lease,  the  main  vertical  shaft  is  down  140  feet.  At  the  100 
foot  level,  a  block  of  stone  130  feet  in  length  has  been  stoped  out, 
north  of  the  shaft,  up  to  the  100  feet  level,  and  the  level  continued 
another  40  feet  north,  while  it  has  also  been  carried  65  feet  south 
of  the  shaft.  Water  level  in  these  workings,  is  100  feet,  a^nd  bailing 
is  being  carried  on  from  the  bottom  level  at  the  rate  of  about  1,200 
gallons  per  day,  the  water  being  fresh.  The  size  of  these  shoots 
varies  from  a  few  inches  up  to  a  little  over  two  feet ;  they  underlie 
steeply  to  the  west  and  pitch  slightly  to  the  south ;  the  quartz  is 
clear  and  n^hite  and  somewhat  glassy  in  places.  I'he  country  roclc 
is  granite,  and  is  very  soft  and  easily  worked  down  to  water  level, 
but  below  this  in  the  northern  workings  it  is  commencing  to  get 
very  hard  and  settled. 

Away  from  Home  Leases,  G.M.Ls.  1041,  1087. 


¥eM. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  too. 

1900  .. 

1901       

1902       

1903       

1904       

1905       

tons. 

45.00 
279.50 

31.00 
215.00 
386.00 
461.00 

fine  0Z& 
432.13 

1,177.09 

59.11 

229.65 

966.20 

656.58 

OKB. 

9.60 
.42 
1.90 
1.06 
2.50 
1.42 

Total 

1417.50 

362078 

2.48 

Savage  Captain,  G^M.L  1089. 


Yeer. 

Die  crudied. 

Oold  therefrom. 

lUte  per  ton. 

1901       

1902       

1903       

1904       

1905       

tons. 
84.00 
134.00 
394.70 
494.50 
408.00 

fine  ozs. 
282.25 
440.51 
1,598.90 
1,340.82 
1,043.55 

CiZS. 

3.36 
3.28 
4.05 
2.71 
2.30 

Total 

1516.20 

470603 

310 

Maori  Chief,  G.M.L.  1048.-— The  main  workings  on  this 
property  are  at  a  depth  of  180  feet ;  this  being  the  greatest  depth 
to  which  work  has  been  carried  within  the  granite  area.  Some 
very  rich  stone  is  said  to  have  been  taken  out  of  these  workings, 
but  they  had  been  abandoned  owing  to  the  decreased  values  of  the 
reef  in  the  hard  country  in  the  bottom  workings.  The  workings 
were  flooded,  and  were,  therefore,  inaccessible  at  the  fimc  of  my 
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visit ;  the  country  iras  soft  and  easily  worked  to  water,  but  belor 
this  began  to  get  very  hard,  and  in  the  bottom  workings  consists 
of  a  very  hard  compact  massive  granite. 

At  present  a  little  prospecting  work  is  being  done  at  the  south 
end  of  the  block,  and  a  shaft  is  being  sunk  with  the  hope  of  picking 
up  a  second  rich  shoot ;  this  shaft,  however,  was  only  down  about 
ten  feet  at  the  time  of  my  visit,  and  had  not  got  through  the  surface 
capping  of  recent  deposits. 

These  are  the  only  workings  down  into  the  hard  settled  country 
in  the  granite  area,  and  the  fact  that  the  gold  values  become  too 
poor  to  pay  in  this  hard  country,  though  not  conclusive,  is  certainly 
a  point  against  the  long  life  of  the  BurtviUe  reefs. 
Maori  Chief,  O.MX.  1048. 


Year. 

Ore  enished. 

Ooldthei^rom. 

Bate  per  tea 

1900 

1901       

1903       

1904        

1905        

tons. 
24.00 
60.00 
99.60 
88.00 
73.00 

fine  OZB. 
116.76 
261.69 
676.62 
267.30 
372.22 

OEB. 

4.86 
6.23 
6.79 
'2.92 
6.10 

Total 

334.60 

1684.48 

5.03 

Prior  Right,  G.M.L.  1536.— The  original  workings  on  this 
block  were  at  the  north  end  of  it  on  a  small  quartz  leader  running 
nearly  due  north  and  south  and  dipping  at  an  angle  of  about  8" 
degrees  to  the  west ;  this  leader  has  been  worked  out  to  a  depth 
of  about  80  feet  to  the  point  at  which  it  was  cut  off  by  a  basic  dykf. 
wliich  runs  about  north-west  and  dips  south-west  across  the  leader 
at  a  comparatively  fiat  angle. 

This  dyke  has  weathered  into  a  soft  reddish  "  pug/  which  is  said 
to  carry  a  little  gold  over  its  full  thickness,  about  fourteen  feet 
while  its  values  in  close  proximity  to  the  point  at  which  it  is  struck 
by  the  leader  are  said  to  have  been  pretty  high  ;  so  far  no  attempt^ 
have  been  made  to  work  tliis  dyke,  as  owing  to  its  "pugg) 
nature  it  is  not  amenable  to  ordinary  battery  and  leaching  treat 
ment.  The  main  leader  is  said  to  have  been  from  1  to  3  inches  i" 
thickness,  and  to  have  carried  very  high  values ;  it  is  faulted  off 
at  the  south  end  and  has  been  worked  completely  out  above  th^" 
dyke,  but  no  eft'orts  were  made  to  pick  it  up  below  ;  the  working^ 
on  it  were  abandoned  and  were  inaccessible.  At  the  time  of  ni} 
visit  a  little  work  of  a  prospecting  nature  was  being  done  some  thref 
chains  to  the  east  of  the  old  workings,  where  a  shaft  had  been  pu| 
down  about  50  feet,  and  had  cut  through  the  dyke ;  a  couple  ^'^ 
small  leaders  were  cut  in  tliis  but  they  were  not  good  enough  i" 
pay.  There  are  a  number  of  small  leaders  through  the  lease,  ^^^ 
they  are  mostly  too  small  or  too  poor.  The  country  is  a  very  mut'' 
weathered  granite,  and  is  very  soft  and  easily  worked. 
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Crkmorne,  G.M.L  159^2  (1494).— Thia  property  is  situated 
about  half-a-miie  north-eaflt  of  the  Golden  Bell,  and  on  it  a  large 
amount  of  work  ha«  been  done  in  the  past,  on  a  quartz  reef  running 
north  and  south  and  dipping  to  the  west.  This  reef  appears  to  be 
on  the  jiinction  of  the  granite  with  the  greenstones ;  there  are  no 
outcrops,  the  whole  locality  being  covered  with  a  considerable  thick- 
ness of  recent  deposits,  and  the  stone  in  the  dumps  is  too  rotten  and 
decomposed  to  form  any  definite  conclusion  as  to  wbat  it.  has  been, 
but  the  north  end  of  the  reef  appears  to  be  in  greenstone,  while  the 
south  is  in  granite.  The  reef  is  said  to  have  been  larger  and  the 
average  to  have  yielded  some  very  rich  stone.  There  was  a  ten-head 
battery  on  this  lease  at  onetime,  but  it  was  removed  about  eighteen 
months  ago;  this  being  the  only  lease  in  this  district  besides  the 
Sons  of  Westralia  on  which  a  battery  has  been  erected. 

.Cremorne,  G.M.L.  1592  (1494),  (1034). 


Yew. 

Ore  crusbod. 

Gold  thereTrom. 

RaUi  per  ton. 

1900        

1901        

1904       

1905        

tODR. 

70.00 

58.50 

52.50 

7.00 

fine  use. 

228.61 

108.11 

34.58 

10.49 

OZS. 

3.26 

1.84 

.65 

1.50 

Total 

188.00 

381.79 

2.04 

Maxim,  G.M.L.  1384.— This  property  is  situated  about  a  mile 
and  a-half  north-east  of  Burtville  townsite,  and  is  outside  the  granitic 
area ;  the  country  rock  being  a  fairly  fine-grained  massive  green- 
stone very  much  decomposed.  The  reef  runs  a  little  north  of  north- 
west, and  dips  to  the  west ;  it  is  traceable  for  about  twenty  chains, 
and  appears  to  have  been  considerablv  larger  than  those  in  the 
granite.  Several  shafts  have  been  sunk,  and  a  good  deal  of  work 
has  been  done  on  the  property,  but  it  was  lying  idle  at  the  time  of 
my  visit.  Up  to  the  end  of  1905  164.90  tons  of  stone  had  bewi 
crushed  from  this  lease  for  a  yield  of  141 .81  fine  ozs.,  being  at  the 
rate  of  .  86ozs.  per  ton. 

The  Brothers,  G.M.L.  1054.— The  workings  on  this  lease  are 
also  situated  in  greenstone  country,  but  the  r^  is  small  and  has 
exactly  the  same  characteristics  as  those  in  the  granite,  consisting 
of  a  series  of  lenses  of  varying  length,  all  pitching  to  the  south  at  a 
fairly  sharp  angle ;  these  lenses  are  generally  connected  by  a  snudl 
vein  of  quartz,  but  often  there  is  only  a  "  face  " ;  they  vary  a  good 
deal  in  size,  those  at  the  south  end  of  the  workings  being  almost  two 
feet  in  one  or  two  places,  though  the  average  size  is  about  eight  inches. 
The  general  trend  of  the  reef  is  eight  degrees  east  of  north,  and  it 
has  a  dip  of  about  75  degrees  to  the  west ;  at  the  south  end  there  is 
a  second  parallel  leader  about  14  feet  to  the  west,  this  however,  being 
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MysUry.  G.M.L  16G4  (15G3). 

Year, 

Ore  cnitbed. 

Odd  therefrom. 

Rate  per  too. 

1904       .. 
1905 

.. 

tons. 
126.00 
28.00 

fine  on 
193.83. 
26.38 

QBi. 

1.63 
.70 

Total 

IMOO 

219.81 

l.tt 

Karridale,  G.M.L.  1010.— Two  lines  of  reef  have  tcfeii  worked 
on  this  property,  but  most  of  the  work  has  been  done  on  the  southern 
one  which  is  by  far  the  richest,  and  also  the  more  regular.  The 
northern  reef,  which  runs  on  a  bearing  of  240  degrees  and  dips  at  a 
fairly  flat  angle  to  the  north-west,  is  very  irregular  in  size,  varying, 
within  a  few  feet,  from  a  few  inches  up  to  two  or  three  feet  in 
thickness ;  the  shcot  of  gold  worked  is  said  to  have  been  about  50 
fe3t  in  length  and  to  have  cut  out  at  a  depth  of  60  feet.  Work  is  now 
proceeding  on  this  reef  at  a  depth  of  70  feet,  where  a  drive  is  now 
being  put  in  southerly  along  the  reef  in  the  hopes  of  picking  up 
another  shoot.  The  reef  at  the  south  end  runs  on  a  bearing  of  220 
degrees,  and  dips  at  an  angle  of  about  60  degrees  to  the  north-west  ; 
it  is  a  little  more  regular  than  the  other,  but  is  smaller,  its  average 
size  being  about  twdve  inches,  getting  smaller  towards  the  southero 
end  Two  shoots  of  gold  have  been  worked ;  the  northern  shoot 
was  about  90  feet  long  at  water  level,  and  ran  out  to  a  point  a  few 
feet  below  the  surface ;  the  reef  in  this  was  bigger  than  usual, 
being  from  two  to  three  feet  six  in  one  place —near  the  surface; 
these  big  makes  of  stone  were  not  much  good  right  through,  the 
best  values  being  obtained  on  the  footwall  side,  the  reef  is  smaller 
and  more  regular  along  the  bottom  level,  being  from  8  to  12 
inches.  The  southern  shoot,  which  is  the  one  being  worked  at 
present,  is  about  100  feet  in  length  at  water  level,  and  tapers  to  a 
point  at  the  surface  the  same  as  the  other ;  it  has  been  worked  out  to 
within  about  30  feet  of  the  surface,  and  the  best  stone  was  got  along 
water  level ;  the  stone  is  much  smaller  in  this  shoot,  being  from 
1  to  12  inches,  the  lenses  or  "  makes  "  of  stone  being  very  irregular ; 
the  footwall  is  clean  and  regular,  the  bunches  beinc  caused  by 
irregularities*  principally  in  the  hanging  wall ;  the  re^  appears  to 
be  going  down  well  under  foot  at  the  water  level,  where  it  also  carries 
a  considerable  percentage  of  pyrites.  As  the  two  shoots  are  only 
separated  by  a  few  feet  of  blank  stone  at  water  level,  and  are  making 
towards  ^^ach  other,  there  should  be  a  good  length  of  pay  ore  when 
the  next  level  is  opened  up.  The  country  is  greenstone  schist,  very 
much  weathered  and  decomposed ;  the  reefs  run  and  dip  with  the 
foliation  of  the  schists ;  on  the  footwall  of  the  reef,  these  schists  have 
been  very  highly  altered  over  a  width  of  four  to  six  feet,  and  con- 
verted into  a  band  of  siliceous  ironstone,  mostly  very  hard  and 
compact,  locally  known  as  *"  jasper " ;  this  band  occasionally  carries 
a  little  gold,  but  not  sufficient  to  make  it  payable. 
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A  second  of  these  bars  runs  on  a  north-westerly  bearing  across 
about  the  centre  of  the  lease,  probably  marking  an  old  line  of  fault, 
which,  on  the  surface,  appears  to  have  cut  off  the  southern  reef,  and 
it  may  be  that  the  northern  one  is  merely  the  extension  of  this  reef 
faulted  over.  Water  was  struck  in  the  workings  at  about  80  feet 
(v.d.)    and    is    salt:. 

The  extension  of  the  southern  reef  is  also  being  worked  on  the 
north  end  of  the  adjoining  block  on  the  south  (the  Castlereagh, 
G.M.L.  1598)  where  a  good  deal  of  work  has  been  done  on  it  to  water 
level 


Karridile.   G.M.L  1010. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

tons. 

fine  (izs. 

OZ8. 

1900        

59.00 

241.02 

4.08 

1901        

143.00 

398.35 

2.78 

1902        

166.00 

387.33 

2.33 

1903        

687.33 

711.93 

1.03 

1904        

282.25 

1,000.25 

3.54 

1906        .. 

291.00 

2,143.71 

7.36 

Total      .. 

1,628.58 

4,882.50 

2.99 

Bond's  Find,  G.M.L.  101 9.— All  the  work  on  this  lease  has  been 
done  at  the  north  end  on  a  small  irregular  quartz  reef  striking  about 
north-north-east,  and  dipping  at  a  very  flat  angle  to  the  westward. 
A  number  of  shafts  have  been  sunk  on  this  reef  to  depths  varying 
from  40  to  75  feet,  and  a  good  deal  of  irregular  and  disconnected  work 
has  been  done  on  it.  The  reef  dips  westerly  at  an  angle  of  about  15 
degrees,  but  turns  over  sharply  and  forms  several  sharp  sigmoidal 
curves  northerly,  and,  altogether,  is  very  irregular  and  broken. 
The  size  of  the  reef  varies  considerably,  the  average  being  only 
a  few  inches,  though  bunches  up  to  18  inches  have  been  worked, 
whilst  again  it  will  pinch  into  a  mere  thread  for  some  distance. 
The  length  of  the  shoot  of  gold  worked  was  about  200  feet,  but  the 
stone  was  not  quite  uniform  over  this  length,  some  of  it  being  very 
good  whilst  some  was  rather  poor.  The  country  is  decomposed 
greenstone,  and  appears  to  be  intruded  by  several  greenstone 
dykes,  though  it  is  so  rotten  and  weathered  that  it  is  almost 
impossible  to  definitely  recognise  the  presence  of  these,  {j 

No  work  has  been  done  below  water  level  (75  feet  v.d.).  J  i    j    ^ 

A  similar  class  of  reef  to  this  has  been  worked  on  the  adjoining 
lease  to  the  east,  the  Roscommon. 
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Bond' 

8  Findv  G^ML.  1019. 

Yw: 

Ore  cnubed. 

Gold  therefrom. 

Rate  per  ton. 

1899       

1900       

1901       

1902       

1903       

1904       

1905       

tOQB. 

11.50 
47.50 
123.00 
129.00 
278.00 
194.00 
285.00 

fine  OZ8. 
34.04 
112.62 
342.84 
500.67 
377.83 
219.84 
344.29 

ozs. 

2.96 

2.37 

2.78 

3.88 

1.35 

1.13 

1.20 

•Total 

LoeB.oo 

1,03213 

181 

Rcx:k  of  Ages,  G.M.L.  1338.— Two  or  three  fair  sized  hematite- 
bearing  quartz  lodes  run  through  this  lease  on  a  bearing  of  186 
degrees,  dipping  at  an  angle  of  about  75  degrees  to  the  west ;  along 
the  hanging  wall  of  the  best  defined  of  these,  runs  a  small  white 
quartz  reef,  on  which  a  fair  amount  of  work  has  beeii  doiie  down  to 
water  level.  The  reef  is  somewhat  irregular,  but  it  was  impossible 
to  see  much  owing  to  most  of  the  block  having  been  stoped  out  and 
to  no  development  work  being  done;  it  is  said  to  have  averaged 
about  two  feet,  but  is,  however,  very  small  in  the  north  face.  The 
country  is  very  soft,  and  consists  of  a  decomposed,  somewhat 
schistose  greenstone ;  water  was  struck  at  130  feet,  and  is  said  to  be 
fresh  and  drinkable.    The  property  was  idle  at  the  time  of  my  visit. 

Rock  of  Ages.  G-ALL  1338. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  too. 

1902        

1903        

1904        

1906        

ton. 
49.00 
293.60 
224.00 

fine  ozs. 
151.30 
713.49 
299.94 

ozs. 
3.08 
2.09 
1.33 

Total 

50650 

1,164.73 

205 

Sons  of  Westraua,  G.M.L.  934.— This  property  is  situated  ahttle 
over  four  miles  to  the  south  of  Burtville  townsite.  The  workings 
are  on  a  fair-sized  quartz  reef,  which  riins  on  a  bearing  a  little  east  of 
north,  and  dips  at  a  fairly  steep  angle  to  the  westward ;  this  reef  is 
said  to  have  been  from  three  to  five  feet  in  thickness  all  through  the 
workings,  and  to  have  carried  good  values  right  through.  It  has 
been  worked  to  a  depth  of  140  feet  (v.d.) ;  from  the  100  feet  level 
to  the  surface,  a  block  from  400  to  500  feet  in  length  has  been  stoped 
out,  and  at  140  feet  about  150  feet  of  driving  hais  been  done  on  the 
reef,  but  no  stoping.  The  reef  is  said  to  have  averaged  about  four  feet 
along  this  drive,  but  owing  to  the  workings  bemg  flooded  I  was 
unable  to  make  an  examination  of  them.    Near  the  surface  in  one 
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steeply  west,  and  it  is  parallel  to  these  lines  of  foliation  that  the  reef 
occurs.  A  fairly  good  supply  of  water  was  struck  at  1 10  feet,  but  it 
is  salt ;  it  is,  however,  being  used  for  boiler  purposes  with  satisfactx^ry 
results. 

Mikado,  GMLr  94:\ 


Yetf. 

Ore  eniBhed. 

OoM  therefrom. 

Bate  per  too. 

1900       

1902       

1903       

1904       

1905       

tOOR. 

62.00 
145.00 
135.00 

60.00 
622.50 

fine  ozs. 
38.93 
90.45 
76.76 
42.00 
646.79 

OZB. 

.63 
.62 
.57 
.70 
1.04 

ToUl 

1,0^4.50 

806.93 

.86 

State  Batikry.— A  State  Battery  {Photograph  8)  has  been 
erected  at  Burtville,  and  since  starting  operations  in  October,  1903. 
the  mill  has  crushed,  up  to  the  close  of  1905,  10,869  tons  of  ore. 
yielding  27,90 7o£8.  of  gold,  or  an  average  of  a  little  over  2^£b- 
for  every  ton  crushed. 

The  following  Table,  compiled  from  the  official  statistics,  shows 
the  total  gold  returns  from  the  leases  at  Burtville  up  to  the  end 
of  1905:— 


Xama  and  Number  of  Loue. 

On 
cruihfld. 

Gold 
thercCrom. 

BMtt" 

tons. 

fine  018. 

Away  from  Home  Leaaeti,  G.M.L.  1041t, 

1087T            

1,417.50 

3,520.76 

2.48 

Banker,  G.M.L.  1397t           

229.50 

349.80 

1.62 

Baron  Clive,  G.M.L.  llOOr 

89.00 

126.38 

1.42 

Black  Swan.  G.M.L.  940t     ..                   > 
Black  Swan  Proprietary,  G.M.L.  940t     ) 

1,310.50 

1,731.37 

1.32 

Bond's  Find,  G.M.L.  1019T 

1,068.00 

1,932.13 

1.81 

Brothers,  G.M.L.  1054t         

515.60 

923.05 

1.79 

Blue  Moon,  G.M.L.  1666t 

17.00 

33.73 

1.98 

Castlereagh,  1598         

25.00 

40.06 

1.60 

Carib,  G.Al.L.  944t 

497.00 

460.99 

.92 

Climax,  G.M.L.  1369t           

8.00 

2.47 

.31 

Cremorne,  G.M.L.   1592t  (1494t)    .. 

188.00 

381.79 

2.04 

Edinboro' Castle,  G.M.L.  271t 

210.00 

503.61 

2.39 

Edinboro' Castle,  G.M.L.  811t 

478.00 

911.02 

1.91 

Edinboro' Castle  North,  G.M.L.  1012t     .. 

136.00 

204.88 

1.50 

Edinboro' Castle  South,  G.M.L.  809t       .. 

31.00 

166.10 

5.35 

Edith  Hope,  G.M.L.  841t 

565.00 

301.75 

.53 

Eldorado,  G.M.L.  1112t        

47.25 

43.42 

.91 

Eureka.  G.M.L.  1423t           

14.25 

5.18 

.36 

Exchequer,  G.M.L.  1345t 

343.00 

109.64 

.32 

Enterprise,  G.M.L.  1561T 

96.00 

36.78 

.38 

Floater,  G.M.L.  1234T           

,, 

♦3.44 

Fortunatus,  G,M.L.  1493t 

Golden  Bell,  G.M.L.  1653t 

4.50 

2.84 

.63 

978.50 

3,666.18 

3.64 

Golden  BeU  North,  G.M.L.  1566t 

325.25 

709.58 

2.16 

Golden  Flat,  G.M.L.  1104T 

50.65 

191.03 

3.77 

Golden  Fleece,  Q.M.L.  1164T 

44.00 

30.42 

.69 

Golden  Orbit,  G.M.L.  1398T                      \ 
Golden  Bing,  G.M.L.  801t              ..         i 

1,188,50 

2,192.75 

1.84 

'  specimens. 
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Erlistoun  District. 

The  road  from  Laverton  to  Duketon  for  the  first  twelve  miks 
passes  over  plains  covered  with  recent  deposits  {ind  hrokea  here 
and  there  by  outcrops  of  low  greenstone  ridges,  and  then  oyer  a 
couple  of  nules  of  granite  similar  to  that  at  ^K^uiit  Crawford,  after- 
wards over  loam  flats  and  sand  plains  to  a  point  about  two  miles 
beyond  the  Cork  Tree  Hotel,  where  the  granite  again  outcrops,  having 
been  apparently  continuous  the  whole  way,  beneath  the  sand  plains. 
This  granite  occupies  the   country  for  about  another  six    miles, 
when  it  gives  place  to  greenstones  of  the  usual  type,  traversed  bv 
several  very  persistent  bands  of  hematite-bearing  quarts,  and  extend- 
ing on  past  Mount  Varden  and  on  towards  Erl^toun  and  Duketoa 
This  area  of  granite  appears  to  be  different  from   the  main  body 
farther  east,  and  though  it  is  probably  part  of  that  to  the  west  of 
Baneygo,  it  is  similar  to  that  of  Crawiord,  and  appears  to  be  newer 
than  and  intrusive  into  the  greenstones. 

The  greenstones  of  the  Mount  Vardea  belt  occupy  a  Tery.ooa- 
siderable  area,  having  a  width  known  to  exceed  10  to  12  miles,  ajA 
extending  northerly  as  far  as  Duketon ;  a  considerable  portion  d 
this  area  is,  however,  hidden  beneath  a  great  thickness  of  reeent 
detrital  deposits ;  the  mining  centres  of  Mount  Varden  (KiQg  cf 
Creation  and  Little  Doris),  Kirkpatrick*s,  ErUstoun  (Mistake),  and 
Baneygo  are  all  situated  on  this  belt,  Duketon  appearing  to  be  about 
the  north-western  Umit  of  it.  The  eastern  boundary  of  the  beh 
is  the  large  body  of  granite  which  lies  some  four  miles  east  of  Mount 
Varden,  and  apparently  runs  continuously  from  Burtville  on  north- 
erly past  Duketon  ;  the  western  boundary  is  not  known  frona  actual 
personal  observation,  but  near  the  north  end  it  is  formed  by  a  belt 
of  granite  lying  some  half  dozen  miles  west  of  Baneygo,  and 
apparently  continuous  with  that  crossing  the  road  between  Craw- 
ford's Well  and  Cork  Tree. 

Mount  Varden. 

The  district  officially  known  as  Mount  Varden  lies  about 
36  miles  to  the  north  of  Laverton ;  as  before  stated,  the 
rocks  comprising  the  auriferous  area  consist  of  greenstones  of  the 
usual  type  traversed  by  several  very  persistent  parallel  bands  of 
hematite-bearing  quartz,  and  here,  having  a  width  of  about  ten  miles, 
they  are  mostly  of  a  massive  and  foliated  vauiety,  and  are  consider- 
ably weathered  and  decomposed.  Three  main  lines  of  hematite- 
bearing  quartz  lodes  traverse  these  greenstones  running  on  a  bearing 
about  15  degrees  west  of  north ;  these  are  very  persistent  and  can 
be  traced  across  country  for  several  miles,  usually  in  the  form  of 
low  rough  ridges  and  isolated  hills,  often  of  con^derable  height. 

The  most  easterly  of  these  lines  is  the  one  of  which  Mount 
Varden  forms  the  highest  point ;  this  belt  is  several  chains  in  width. 
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and  consii^ts  oi  altered  greenstone  schist  and  heoiatite-bearing  quartz, 
being  very  ainilar  t>  the  belt  at  Cock  of  the  North,  Laverton ;  it 
run*  on  a  bearing  of  about  243  decrees,  dipping  steeply  to  the  west, 
and  can  be  followed  both  north  and  s  )Uth  for  several  miles  ;  several 
fair  sized  lenticular  reefs  are  associated  with  it,  and  one  or  two  of 
these  are  being  worked  with  fairly  satisfactory  results.  The  second, 
or  naddle  line,  is  about  two  miles  to  the  west  of  this  one,  the  highest 
point  on  it  forming  the  hill  known  as  Nolan's  Trig.  (22) ;  it  runs 
on  a  bearing  about  15  degrees  west  of  north,  and  dips  at  an  angle 
of  about  80  degrees  to  the  west.  At  Nolan's  Trig,  it  is  over  a  chain 
in  width  and  cmsists  of  almost  pure  banded  blue  and  white  quartz, 
a  little  farther  b3th  north  and  south,  however,  it  is  of  the  usual 
hematite-bearing  type ;  from  the  top  of  this  hill,  the  belt  can  be 
seen  extending  in  the  form  of  low  isolated  hills  for  several  miles 
both  north  and  south.  The  third  line  lies  about  a  mile  to  the  west- 
ward of  this,  and  is  similar  to  it  in  aJl  respects,  but  its  extent  appears 
to  be  more  limited. 

With  the  exception  of  the  hills  formed  by  these  belts  the  greater 
part  of  the  country  is  flat  and  covered  with  recent  detrital  deposits, 
especially  to  the  west  of  the  middl3  belt ;  eastward  of  this  there  is 
a  greater  extent  of  rock  outcrops,  these  consisting  of  massive  green- 
stones traversed  by  a  few  smaU  hematite- bearing  quartz  lodes,  and 
also  by  several  north  and  south  belts  of  schists  within  which  the 
normal  quartz  reefs  are  usually  found. 

Eastward  of  Mount  Varden,  the  country  is  more  hilly,  and 
consists  of  greenstone  hills  and  ridges  capped  with  ironstone  con- 
glomerate (laterite),  these  extending  east  for  four  or  five  miles  till 
the  main  granite  belt  is  reached. 

The  quartz  reefs  of  this  district  are  of  two  classes  : — 

(a.)  Lenticular  quartz  reefs  associated  with  the  hematite- 
bearing  quartz  lodes ;   and 
(6.)  Quartz  reefs  of  the  normal  type,  occurring  entirely 
in  the  greenstones.     (Photographs  9  and  10.) 
Class  (a)  is  represented  by  the  Spes  Unica,  City  of  Auckland, 
and  King  of  Creation  reefs,  and  class  (6)  by  the  Little  Doris   and 
Bungarra. 

The  principal  mines  working  in  this  district  at  the  time  of  my 
yibit  were  the  King  of  Creation,  Spes  Unica,  Bungarra,  and  Little 
Doris. 

The  Mines. 

King  of  Creation,  G.M.L.  1382.— A  wide  belt  of  hematite- 
bearing  quartz  and  altered  greenstone  schist  (the  continuation  of 
the  Mount  Varden  belt)  runs  through  this  lease,  on  a  bearing 
slightly  west  of  north ;  associated  with  it  are  veins  and  lenticular 
masses  of  quartz,  the  latter  often  of  large  size ;  these  usually  run 
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a  few  points  more  westerly  than  the  schists,  and  overlap  each  other 
slightly,  dipping  with  the  schists  at  a  steep  angle  to  the  west.  Thtfe 
leases  are  of  white,  glassy  quartr4,  generally  strongly  laminated, 
and  vary  considerably  in  their  gold  contents,  the  best  stone  usually 
being  found  in  the  centre  portion  of  the  lens.  In  addition  to  these 
large  makes  of  stone  a  number  of  small  leaders  are  associated  with 
tlie  schists,  usually  running  parallel  to  them  ;  these,  though  small, 
are  8)metimes  exceedingly  rich. 

Several  shafts  were  put  down  on  the  property  by  previous 
owners,  but  little  or  no  work  was  done  from  any  of  them,  and  they 
have  since  been  abandoned ;   the  deepest  of  them,  which  is  about 
5  feet  below  water  level  and  still  in  soft  country,  is  now  bdng  used 
as  a  water  shaft,  the  water  being  fresh  and  drinkable.     From  this 
shaft,  which  is  on  the  west  side  of  the  main  belt  of  schists  towards 
the  north  end,  two  crosscuts  have  been  put  in  easterly  under  the 
outcrop  of  a  couple  of  large  quartz  masses,  one  at  50  feet  and  one 
al  water  level  (110  feet) ;   of  these  the  former  is  in  about  100  feet, 
the  whole  length  of  it  being  in  what  is  practically  one  large  lode, 
consisting  of  highly  altered  greenstone  schist  highly  impregnated 
with  quartz  in  veins  and  gashes ;   running  through  and  with  tla^ 
lode  are  five  fair-sized  quartz  reefs,  ranging  from  two  to  five  feet  in 
thickness,  and  about  10  to  20  feet  apart.    No  work,  however,  has 
been  done  on  any  of  these,  though  they  are  all  said  to  carry  gold; 
the  bottom  crosscut  is  in  40  feet,  the  first  thirty  of  which  are  in 
practically  solid  quartz  and  the  remaining  ten  in  scliist  with  seams 
of  quartz  ;  it  is  not  in  far  enough  to  cut  all  the  makes  of  stone  met 
with  above.     A  few  tons  of  stone  were  crushed  from  a  seam  near  the 
centre  of  this  big  make  of  stone,  with  very  satisfactory  results,  but 
no  further  work  has  been  done  upon  it.     At  present  the  only  v  ork 
being  done  on  the  property  is  in  a  lai^e  irregular  opencut  a  little 
to  the  north  of  the  water  shaft ;   stone  has  been  taken  from  this 
to  a  depth  of  about  30  feet,  and  is  now  being  broken  at  about  15  t(» 
20  feet  from  the  surface ;  the  reef  in  this  cut  averages  about  6  feet 
in  thickness,  and  is  pretty  low-grade,  the  best  results  being  obtained 
as  a  rule  near  the  centre  of  the  reef.     Two  bulk  crushings  from  this 
opencut  are  said  to  have  averaged  14  dwts.  and  18  dwts.  respec- 
tively. 

Towards  the  south  end  of  the  Lease,  a  small  quartz  leader  run- 
ning alongside  a  body  of  hematite-bearing  quartz  has  been  worked 
to  a  depth  of  30  or  40  feet ;  this  leader  was  only  an  inch  or  two  in 
thickness,  and  was  very  short,  but  some  exceptionally  rich  stone 
was  taken  out  of  it. 

There  is  a  large  body  of  low-grade  gold-bearing  stone  on  this 
property,  which  seems  well  worthy  of  more  systematic  prospecting 
than  has  been  given  to  it  so  far. 
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The  country  in  the  vicinity  of  the  reef  (the  schists)  in  the  lower 
workings  is  still  pretty  soft,  but  the  massiye  greenstones  enclosing 
the  schists  are  very  hard  and  soUd^  The  accompanying  sketch 
section  (Fig.  5)  shows,  from  figures  supplied  by  the  manager,  the 
approximate  amount  of  work  which  has  been  done  on  this 
property  up  to  the  end  of  August,  1905. 

Little  Doris,  G:M,L.  771. 


Tear. 


Or«  crufbed.     Gold  tberefrom.    Bate  per  ton.. 


(tons. 

fine  ozB. 

^.36 

1898        

60.00 

140.93 

1899 

100.00 

131.92 

1.31 

1900 

40.00 

26.19 

.66 

1901        

88.00 

176.52 

2.00 

1902        

16.00 

28.70 

1.79 

1903        

160.00 

239.94 

1.49 

1904        

235.00 

262.76 

1.08 

1906        .. 

150.00 

207.72 

1.31 

Total      .. 

aio.oo 

1,204  07 

1.41 

Kirkpatrick's  or  Little  Battery. 

This  centre  is  situated  about  seven  miles  north  of  the  King 
of  Creation,  on  the  Duketon  road ;  it  is  in  the  same  belt  of  green- 
stones, but  the  banded  quartz  lodes  are  absent  from  this  particular 
locality jthough  they  re-appear  again  farther  north  at  Baneygo  and 
Erlistoun.  The  country  consists  of  greenstone  schists  foliated  about 
north  and  south,  and  within  these  occur  auriferous  quartz  reefs, 
running  with  the  schists,  and  dipping  with  them  to  the  east. 
These  reefs  are  lenticular  in  habit,  and  mostly  small,  seldom 
exceeding  a  foot  in  thickness.  Several  of  them  have  been  worked 
with  varying  results,  the  most  important  being  that  known  as 
Kirkpatrick's,  on  which  a  good  deal  of  work  has  been  done  to  a 
depth  of  120  feet;  this  reef  averages  about  a  foot  in  thickness, 
but  is  very  bunchy,  often  going  from  18  inches  to  almost  nothing 
in  a  few  feet.  A  three-head  battery  is  erected  on  the  property 
and  a  good  amount  of  gold  has  been  won  from  it,  the  returns 
being  as  shown  below.  The  water  level  is  about  65  feet,  the 
supply  being  salt  and  unuseable.  In  addition  to  these  small  north 
and  south  reels  several  very  large  ones  are  found  in  this  locaUty ; 
these  run  in  a  general  east  and  west  direction,  and  are  frequently 
20  feet  or  more  in  thickness,  outcropping  for  distances  of  10  to 
20  chains,  and  often  forming  razor-backed  hills  40  to  50  feet  in 
height ;  they  are  of  white  hungry-looking  quartz  and  apparently 
<^rry  no  appreciable  amount  of  gold. 
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Erlistoun. 

Erlistoun  livS  ab^ut  seven  miles  north  of  Kirkpatrick'8.  on 
the  continuation  of  the  same  belt  of  ^eenstone.^.  A  townate 
was  ki  I  o  It  here  i  i  th^  early  days,  but  the  oaly  sign  of  it  at 
the  present  time  are  the  allotment  pegs  and  one  small  hotel ;  the 
two  localities  where  mining  operations  have  been  carried  out 
are  better  knoivn  as  the  Mistake  and  the  Baneygo,  taking 
their  mimt^s  f r » n  \h*.  pni-.-ipd  mines.  Tae  M strike  is  situ- 
ated about  half-a-mile  east,  and  Baneygo  two  miles  north- 
west of  the  surveyed  townsite  of  Erlistoun  ;  this  latter  locality  wa4s 
however,  practically  abandoned  at  the  time  of  my  visit ;  a  large 
number  of  leases  were  taken  up  here  and  a  lot  of  work  done  on  them 
in  the  paat  The  country  here  is  greenstone  schist  traversed  by 
several  very  persistent  belts  of  hematite-bearing  quartz,  one  of  which, 
about  a  mile  to  the  west  of  the  Baneygo,  can  be  seen  extending  across 
country  in  a  series  of  low  hills  north  and  south  for  several  miles; 
another  belt  runs  through  the  leases  south  of  the  Baneygo  for  over 
a  mile,  and,  in  addition,  there  are  several  other  smaller  belt-s  all 
running  pretty  well  north  and  south.  Quartz  reefs  are  associated 
with  these  belts,  usually  running  alongside  them,  and  though  small* 
are  said  in  some  cases  to  have  yielded  very  good  results. 

The  Mines. 

Baneygo  Lease  (G.M.L  725).— On  this  propeity  a  good  deal  of 
work  has  been  done  on  a  quartz  reef  running  about  north  and 
south  and  dipping  fairly  steeply  to  the  east.  A  main  shaft  has  been 
sunk  about  40  feet  below  water  level  (90  feet),  and  a  little  work  done 
here ;  above  water  the  reef  has  been  stoped  out  from  the  40  feet 
level  to  the  surface  over  a  length  of  400  feet.  These  workings 
had  been  abandoned  for  some  time  past  and  were  inacceesil^e. 
The  reef  is  said  to  have  been  as  much  as  six  feet  wide  in  places, 
but  wa«  very  irregular  and  patchy ;  the  shoot  of  gold  is  said  to  have 
cut  out  below  the  40  feet  level.  On  the  adjoining  block  to  the  south 
the  workings  were  also  inaccessible ;  two  parallel  reefs  have  been 
worked  here,  and  on  the  eastern  one  a  block  800  feet  in  length  has 
been  taken  out  down  to  water  level  (35  feet).  This  reef  dips  west, 
does  not  come  to  the  surface,  except  at  the  south  end,  but  turns  over 
and  dips  away  easterly,  the  cap  of  the  turn  pitching  to  the  north  at  a 
fairly  flat  angle ;  this  eastern  leg  does  not  go  down  very  far,  and  is 
not  of  such  good  grade  as  the  western  leg ;  the  reef  was  small  and 
very  irregular,  especially  in  the  lower  levels ;  the  second  reef  lies  a 
couple  of  chains  farther  east,  and  has  had  a  good  deal  of  work 
done  on  it ;  it  is  exactly  similar  to  the  eastern  reef  in  aU  respects, 
except  that  it  is  somewhat  smaller.  This  reef  is  partly  along  the 
junction  of  the  greenstone  schists  with  an  intrusive  mass  of 
granite,  and  partly  apparently,  in  the  granite  itself,  though  owing  to 
the  irregular  nature  of  the  old  workings  and  the  rotten  nature  ot 
the  country,  it  is  very  liard  to  get  an  exact  idea  of  its  mode  oi 
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xscurrence;  the  body  of  granite  u  oily  of  limitt)d  extent,  as 
jhown  by  the  other  workings,  but  it  is'  undoubtedly,  to  the 
Dresence  of  this  and  other  similar  bodies  that  the  quartz  reefs 
)we  their  contorted  nature.  There  is  a  ten-head  battery  erected 
it  the  Baneygo,  and  at  the  time  of  my  visit  it  was  employed  in 
xuBhiog  a  small  parcel  from  a  prospecting  show  about  six  miles 
0  the  south-east. 

Bxneygo  Leases,  G.M.Ls.  725  (720),  1313. 


Y9ar, 


Ore  enulMd.     Gold  thenCrom.     Rate  per  ton. 


ton& 

fine  OZ8. 

ozs. 

1898       

86.00 

149.48 

1.76 

1899       

100.00 

258.93 

2.69 

1900       

612.00 

839.97 

1.87 

1901       

157.00 

180.11 

1.14 

1902       

1,329.00 

1,769.78 

1.33 

1903       

_ 

.^. 

1904       

200.00 

120.41 

.60 

1905       

200.00 

129.31 

.65 

Total      .. 

2,083.00 

3,447.90 

1.23 

Between  the  Baneygo  and  Mistake  Hill  (half-a-mile  south-east  of 
Eriistoun  townsite),  the  country  is  greenstone  schist,  mostly  flat 
md  free  from  the  occurrence  of  hematite-bearing  quartz  lodes; 
^he  greater  part  of  it  is  covered  with  quartz  rubble,  r-esulting  from 
^he  gradual  breaking  down  of  small  quartz  reefs  in  the  schists ; 
several  very  large  quartz  reefs  occur  here,  one  in  particular  about 
three-qiiarters  of  a  mile  west  of  Mistake  Hill  being  some  30  feet 
tQ  width  and  outcropping  for  5  to  8  chains,  and  rising  in  one  place 
Wly  30  or  40  feet  above  the  surrounding  country ;  this,  and  most 
ouhe  other  large  reefs,  runs  east  and  west;  it  is  of  white  glassy 
quartz,  and  its  gold  contents  appear  to  be  nil. 

Mistake  Hill  is  a  low  rough  ridge  formed  by  a  wide  belt  of 
^ded  and,  occasionally,  hematite^bearing  quartz,  running  on  a 
bearing  slightly  west  of  north,  and  traceable  across  country  tor  some 
Qjstance.  The  Mistake  mine  is  situated  on  the  flat  about  a  quarter 
01  a  mile  east  of  this  hill;  the  surrounding  country  is  a  greenstone 
schist  foUated  in  a  general  north  and  south  direction. 

MiSTAKB,  G.M.L.  UU  {Photograph  12).  —  With  the  exception 
of  oae  or  two  small  prospecting  shows  a  few  miles  to  the  east,  this 
*a8  the  only  property  on  which  any  work  was  being  done  at  the  time 
™  my  visit.  A  large  well-definwl  quartz  reef  runs  through  the 
^^  and  the  adjoining  ones  on  a  bearing  slightly  east  of 
Wh,  and  is  easily  traceable  on  the  surface  for  a  distance  of  nearly 
*  niile.  The  reef  is  somewhat  lenticular  in  form,  being  as  much  as 
^  feet  thick  in  some  places  and  pinching  to  two  in  others ; 
^  the  south  end,  in  the  present  workings,  it  is  much  smaller  and  a 
&ood  deal  broken ;  most  of  the  work  has  been  done  at  this  end,  that 
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towards  the  north  end  consisting  merely  of  a  few  opencuts,  and 
several  shafts  sunk  to  about  water  level;  the  largest  of  the*- 
opencuts  is  some  four  to  five  chains  in  length,  and  20  feet  m 
depth,  and  shows  the  reef  to  be  of  white  laminated  qw^^f 
hereabout  six  feet  wide,  and  dipping  at  an  angle  of  about  4> 
degrees  to  the  west ;  farther  «outh  the  dip  is  much  stwper 
oil  the  Mistake  lease  the  reeif  is  split  up  a  good  deal,  there 
being  three  distinct  lines  here  near  the  surface  all  uniting  into  00"* 
reef  at  water  level  These  reefs  are  smiall  and  irregular,  varying  from 
a  couple  of  inches  to  nearjy  two  feet  in  places^;  a  considerable  amount 
of  work  has  been,  done  on  these  reefs  at  about  the  middle  of  the  leas^*- 
where  a  main  vertical  shaft  has  been  sunk  to  a  depth  of  150  fM. 
although  most  of  thew(»rk  done  haabeen  from  the  90  feet  level  to 
the  surface ;  these  workings  were  flooded,  and  therefore  inacc««w<' 
at  the  time  of  my  visit,  and  it  was  impossible  to  ascertain  the  ext<'iit 
of  them.  Work  at  the  present  time  is  being  carried  on  near  tlr 
south  end  of  the  block,  where  the  reef  has  been  opened  up  to  watt: 
level  (40  feet)  for  a  length  of,  roughly,  250  feet,  and  the  greater 
part  of  this  block  stoped  out  to  the  surface  ;  two  Unes  of  reef  are  ex 
posed  in  these  workings,  meeting  at  water  level,  and  of  these  the 
western  is  the  better  defined,  and  it  is  on  this  that  most  of  the  work 
has  been  done.  These  reefs  are  bunchy,  and  vary  from  a  men- 
thread  tip  to  18  inches,  the  average  thickness  being  about  ^ 
inches,  The  bunches  are  not  regular  and  do  not  carry  their  i?ue 
far,  either  longitudinally  or  vertically ;  along  the  water  level  thf 
stone  is  more  regular  and  continuous,  but  is  still  small,  averaging 
from  G  to  8  inches.  These  south  workings  are  apparently  right 
on  the  end  of  the  reef,  as  in  a  couple  of  prospecting  shafts  sunk 
two  chains  farther  south  no  sign  of  it  was  found.  The  country 
is  a  greenstone  schist,  very  soft  and  rotten  down  to  water  level. 
and  said  to  be  stijl  soft  and  easy  to  work  at  the  bottom  of  the  nuia 
shaft  (150  feet).  Water  level  is  about  40  feet,  there  being  <^^ 
abundant  supply,  but  it  is  salt. 

The  accompanying  plan  (Plate  D.)  shows  the  positions  anu 
size  of  the  main  lines  of  reef. 

The  mine  is  equipped  with  a  ten-head  battery. 

Table  showing  the  Yield  of  the  Mistake  Beef. 


Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
there- 
ttom. 

Bate 

ST. 

TotaU 

1 

Ore 

onfcsneda 

Gold     ^ 
thewftram. 

18B9 
1900 
1901 
1904 
1906 

Mistake,  Q.M.L.UU  (796) 

Do.                 do.            

Do.                 do 

Do.                 do.            

Do.                 do 

Mirtake  North,  O.M.L.  795 

Do.                 do.            

Mistake  Boath,  G.M.L.  968 

Do.                  do 

Total    

tons. 
890-00 
696-00 
96-00 
361-00 
278-00 

flneoBs. 
15119 
S13-M 
52-44 
162-47 
404-26 

OSS. 

-69 
-58 
-58 
-45 
1-48 

j     III 

tmcA 

1,08S*» 

44ru 

1899 
1900 

296-00 
30000 

228-02 
156-54 

76 
'58 

1900 
1001 

72-00 
33-00 

248-90 
20218 

8*88 
612 

... 

, 

UMUd 
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Westraua  Tasmania.  (Dwyer.and_,Party).—Thi8  is  a  lease  re- 
cently pegged  oiH  some  three^r'anij  a-half  miles  from  the  Mistake, 
md  on  which,  at  the  time  of  my  visit,  prospect^ig  work  was  being 
rigorously  carried  out  on  a  large  white  quartz  reef  running  north 
md  south  through  a  bdt  of  much  altered  greenstone  schist.  A 
vertical  shaft  is  being  put  down  on  this  reef  and  is  down  to  a  depth 
^f  about  loo  feet,  but  so  far  no  opening  out  has  been  done  from 
t ;  the  reef  as  exposed  in  this  shaft  is  vertical,  and  about  six  feet  in 
hickness,  widening'out  near  the  bottom  to  nine  jfeet ;  it  can  be  traced 
)n  the  surface  for  nearly  five  chains  north  of  this  shaft,  but  is  cut 
>ff  (on  the  surface)  a  short  distance  to  the  south ;  about  five  chains 
ivay  in  this  direction  is  a  large  white  quartz  "  blow  "  which  is 
probably  a  continuation  of  the  reef. 

In  sinking  the  shaft,  from  two  to  three  feet  of  stone  were  taken 
irom  the  west  side  of  the  reef,  and  this  gave,  at  the  Baneygo  battery, 
in  avetage  return  over  the  pktes  of  15  dwts. 

About  three  chains  west  of  this  reef  is  a  second  fair-sized  parallel 
quartz  outcrop,  but  no  work  has  been  done  on  it,  and  again  a  few 
chains  to  the  east  is  a  weU-defined  but  smallish  reef  running  north 
and  south  alongside  a  hematite-bearing  quartz  lode,  and  dipping 
&t  an  angle  of  60  degrees  to  the  east ;  this  reef  can  be  traced  on  the 
surface  for  about  ten  chains,  and  appears  to  average  from  one  to 
two  feet ;  it  has  been  opened  up  in  two  places  to  a  depth  of  from 
20  to  30  feet,  and  in  each  of  these  is  about  18  inches  in  width ;  no 
work  beyond  this  has  been  done  on  it,  neither  has  any  stone  been 
crushed.  The  country  is  greenstone  schist  foliated  north  and  south, 
and  traversed  by.  numerous  small  but  persistent  hematite-bearing 
quartz  lodes,  these  being  more  numerous  on  the  adjoining  block 
<ni  the  south ;  in  the  bottom  of  the  shaft  these  schists  are  still  very 
soft  and  easily  worked,  and,  so  far,  there  is  no  sign  of  water,  this 
being  because  the  property  is  situated  on  high  ground. 

Since  visiting  this  locality  I  hear  that  the  owners  have  aban- 
doned this  lease ;  this  seems  rather  a  pity,  as  the  reef  struck  me  as 
being  one  which  was  well  worth  further  prospecting,  especially  as 
the  bulk  crushing  from  the  shaft  gave  such  satisfactory  results. 

On  the  block  adjoining  this  on  the  south  (Cox's)  are  a  number  of 
short  lenticular  quartz  reefs  running  alongside  the  hematite-bearing 
lodes  C*  ironstone  bars  "),  and  a  little  work  has  been  done  on  a  couple 
of  these.  One  lens  two  to  three  feet  wide  at  the  surface  was  worked 
^or  a  length  of  about  30  feet  and  to  a  depth  of  about  20  feet,  at  which 
point  it  cut  out  on  the  side  of  the  "  bar,"  which  was  then  followed 
down  for  another  50  feet,  but  without  meeting  with  the  reef  again. 
A  second  lens  a  little  farther  south  on  the  same  bar  was  then  opened, 
^P  ;  there  is  here  two  to  three  feet  of  stone  but  so  far  very  little 
^ork  has  been  done  on  it.  The  "  ironstone  bars "  on  this  lease  are 
^rly  numerous,  but  they  are  considerably  faulted  and  contorted, 
*ud  the  quartz  lenses  are,  as  a  rule,  very  irregular  and  of  no  length, 
^ud,  though  a  few  small  parcels  of  stone  may  be  taken  out  of  them, 
they  are  not  likely  to  prove  of  any  permanency. 
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Duketon. 

iWith  a  Map  thtntinif  the  poHHon  of  the  Auriferaw  Reef 9,  Plate  V.) 

From  Erlistoun  to  Duketon  the  road  passes  for  the  whol? 
distance  over  country  which  is  almost,  without  exception,  dead  lereL 
and  covered  with  a  considerable  thickness  of  recent  depoeits^  and 
pretty  thickly  timbered  with  raulga,  often  of  fair  size.  Owing  t*- 
the  thickness  of  these  deposits,  it  is  impossible  to  determine  wliat 
the  staple  formation  is,  but  it  appears  to  be  greenstone,  though 
about  six  miles  from  Duketon  there  is  a  small  outcrop  of  schist? 
apparently  similar  to  the  granitic  schists  occurring  at  that  plaor 

At  Duketon  the  country  is  all  dead  level,  and  mostJy  devoid  of 
rock  outcrops  except  at  Pinjie  Eda  Hill,  about  two  miles  south  of  the 
townsite,  where  there  is  a  low  ridge  of  hills  trending  southerly  for  a 
mile  or  so,  and  consisting  of  a  fairly  soft  and  weathered  granitu* 
schist,  the  Unes  of  foliation  of  which  strike  about  north-no rth-we^t 
and  dip  to  the  west. 

This  is  the  only  reck  outcrop  of  any  importance  in  iKe 
neighbourhood,  and  the  country  in  the  vicinity  of  the  workings  b 
so  decomposed  and  rotten  that  it  is  very  difficult  tx)  form  a  definite 
opinion  as  to  what  it  really  is,  but  it  seems  to  me  that  the  main  lio':- 
of  reefs  is  situated  along  the  junction  of  granitic  and  greenstone 
schists,  being  sometimes  in  the  former  and  sometimes  in  the  latter. 
The  country  west  from  here,  and  out  towards  Mulga  Queen, 
consists  of  granitic  schists,  while  to  the  eastwards  are  the  greenstont* 
extending  for  about  six  miles,  when  they  give  place  to  sand-plainsj 
which  overlie  the  main  eastern  granite  belt  and  extend  inland  for 
at  least  fifty  or  sixty  miles.  The  junction  of  these  two  formati'jn^ 
(the  granitic  and  greenstone  schists)  runs  on  a  bearing  slightly  W(f$tj 
of  north  and  east  of  smth,  and,  though  it  is  hidden  beneath  tbt^ 
covering  of  recent  deposits,  is  approximately  indicated  by  a  series  u| 
very  reguhr  quartz  reefs  and  by  the  workings  on  these  reefs  ;  the^'-1 
reefs  have  been  followed  for  a  distance  of  about  five  miles  in  a  brokfi^ 
line,  the  greatest  length  of  actual  outcrop  followed  l>eing  from  thix^ti 
quarters  to  one  mile  at  the  north  end,  and  the  greatest  break  in  tiiri 
line  being  alout  a  mile ;  further  systematic  prospecting  wi>iil.ii 
probably  reveal  other  reefs  along  this  Une,  as  they  are  almost  eniiniv 
hidden  beneath  the  surface  covering  and  are  undoubtedly  ra  »n^i 
nearly  continuous  than  shown  by  present  developments.  Most  - 1 
the  principal  mines  are  situated  along  this  line  of  reef,  but  there  uui 
other  reefs  in  the  schists,  mostly  small,  and  the  greater  part  of  thei 
country  is  covered  with  quartz  rubble,  resulting  from  the  gradu.  II 
breaking  down  of  quartz  reefs  and  leaders. 

At  the  time  of  my  visit  very  little  work  was  being  done  in  thii^ 
district,  and  most  of  the  properties  had  been  abandoned,  principallv 
owing  to  the  fact  that  they  were  all  low-grade  and  would  not  pay  Vi 
work  below  water  level,  this,  in  some  parts  of  the  district  being'mti 
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more  than  12  feet  below  the  surface;  the  only  properties  in  fact 
that  were  actually  carrying  on  active  raining  operations  at  Duketon, 
were  the-  Golden  Spinifex  (Ijauriston),  Rose  of  Persia,  and  the 
Wallaroo ;  others  on  which  a  good  deal  of  work  has  been  done  in  the 
past  but  whibh  are  now  abaiidoned,  are  the  Monowai,  Water  Melon, 
and  Morialta  ;  all  these  are  on  reefs  following  along  the  main  junction 
of  the  granitic  schists  an!  the  greenstones.  One  or  two  other 
properties  have  alsD  been  worked  a  few  miles  to  the  westward  but 
these  had  all  been  abandoned  for  some  time,  and  tlie  workings  were 
inaccessible.    "  "'  ^  " ' 

The  Mines. 
MoNOWAi,  G.M.L  810.— This  lease  is  situated  at  the  extreme 
«outh  end  of  the  main  line  and  is  said  to  have  been  one  of  the  first 
leases  worked  in  the  district,  it  was  originally  eauipped  with  a  ten- 
head  battery,  and  a  lot  of  work  was  done  on  it,  out  it  is  abandoned 
at  the  present  time. 

The  reef  has  been  proved  through  this  lease  and  the  adjoining 
ones  to  the  north  for  a  length  of  over  half-a-mile,  and  what  are  possible 
continuations  of  it  have  been  picked  up  iEor  another  half-mile ;  it 
runs  on  a  bearing  slightly  west  of  north  and  dips  at  a  steep  angle  to 
the  westward ;  as  exposed  in  a  small  opencut  it  is  about  two  feet  in 
thickness,  and  this  appears  to  have  been  about  its  average  size.  The 
country  in  which  the  reef  is  found  is  a  very  decomposed  and  altered 
greenst^one  schist,  but  the  granitic  schists  apnear  to  come  in  a  couple 
of  chains  farther  west,  whue  about  half-a-mile  north  from  here  they 
are  found  forming  the  walls  of  whaf  is  probably  the  continuation  of 
this  same  reef.  The  water  level  on  this  south  block  is  65  feet,  but 
it  gradually  becomes  shallower,  proceeding  northward. 

Rose  of  Persia,  G.M.L.  1447.-~In  this  lease  the  reef  appears 
to  be  following  right  along  the  junction  of  the  granitic  schists  with 
the  greenstones,  but  no  crosscutting  has  been  done,  and  the  countr v 
in  close  proximity  to  the  reef  is  so  rotten  and  altered  that  it  is  very 
hard  to  say  what  some  of  it  is ;  the  reef  is  rather  bunchy,  reaching  a 
thickness  of  nearly  six  feet  in  one  or  two  places,  the  average  right 
through  the  workings  being,  however,  about  two  feet ;  these  big 
roakes  of  stone  are,  as  a  rule,  poorer  than  the  smaller  portions  of  the 
J^cf.  The  length  of  reef,  or  rather  reefs,  as  there  are  two  at  the  north 
«nd  a  few  feet  apart,  proved  on  the  surface  in  this  and  the  adjoining 
leases  is  about  tnirty  chains  and,  as  can  be  seen  by  reference  to  the 
accompanying  plan  (Plate  V.),  it  runs  a  little  west  of  north  and  is  in 
direct  line  with  the  Monowai  and  Golden  Spinifex  reefs ;  its  dip  is  here 
about  75  to  80  degrees  to  the  east.  The  accompanying  sketch  (Fig.  6) 
shows  roughly  the  extent  of  the  principal  workings  on  the  lease,  and 
in  addition  to  this  there  has  been  a  little  work  done  from  a  shaft 
about  five  chains  farther  north.    The  stone  in  the  main  workings 
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ia  not  uniform  in  value  and  the  shbots  are  noi  regular,  but  they  all 
have  a  decided  pi/ch  to  the  south.  Water  level  is  atk)ut  63  feet,  ami 
the  supply  is  fresh  and  drinkable,  this  being  the  case  all  through  thf? 
district. 


Rose  of  1 

'-      Y«mr. 

?ermr  G.M.L  1447. 

On  cnithed. 

Gold  UieieCram. 

Rate  per  toa. 

1903       

1904       

1905       

tona. 
133.00 
197 < 00 
106.50 

fine  088. 

198.68 

263.62 

81.15 

02S. 

1.49 

1.34 

.76 

total      .. 

436.50 

^      5ip.45 

i.di 

^        GrOLDEN     SPINIFEX     AND      LaURISTON,      G.M.Ls.      1046,      1041^. 
{Pkotograpks  13  and  14).— These  leases,  which  were  originally  worked 
as  separate  properties,  are  now  amalgamated,  and  all  work  is  bein^ 
done  on  the  Lauriston  lease.     An' 
on  this  lease  to  a  depth  of  140  feet 
is  being  carried  on  along  the  reef  at 
work  has  been  done  above  tliis,  bi 
one  from  which  any  work  was  bei 
the  reef,  as  exp)8ea  along  tliis  dri 
width,  being  somewhat  bunchy  ;  i 
the  drive  it  is  about  five  feet,  but  it 
other  parallel  makes  of  stone  were  < 
a  few  feet  from  the  main  line,  thei 
cut,  and  no  further  work  has  been 
the  main  reef  were  not  very  good  ii 
obtained  at  the  south  end.  where 
shoot  will  shortly  be  met  with.     1 
average  size; of  the  reef  was  about  t^ 
and  nine  feet  being  met  with  in  tli 
were  as  a  rulo,  not  much  g  )0  J,  the 
smaller  parts  of  the  reef  ;  the  quart 
is  sti-ongly  laminated.      Down  to 
the  east,  but  below  this  it  takes  a  ti 

is,  if  anything,  dipping  to  the  west ;  it  nowhere  comes  to  the  surfao- 
on  these  leases,  being  covered  by  a  deposit  of  surface  "  cement,"  varN- 
ing  in  thickness  from  10  to  15  feet ;  the  general  trend  of  it,  Uke  aii 
the  others  on  this  line,  is  about  north-north-west. 

On  the  Spinifex  lease  a  lot  of  work  has  been  done,  and  a  bl<H.k 
about  500  feet  in  length  has  been  taken  out  from  the  60  feet  Itw! 
to  the  surface,  in  addition  to  which  two  vertical  shafts  were  suiu 
to  depths  of  95  and  145  feet  respectively,  both  of  which  were  lost  ir. 
the  soft  "  running  "  ground  met  with  below  water  ;  all  these  work 
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Photo.  13. 
GsoLooiCAL  Survey.  Bulletin  24. 


Photo..  C.  a.  Gibson.  (rovt.  Photo.  Lit  bo. 

Lauriston  Oold  Mine,  Duketon. 
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(Geological  Survey.  Bulletin  24. 


I'Noto..  C.  G.  Gibaon.  Govt.  Photo.  Litho. 

Oolden  5pinilex  Battsry,  Duketon. 


Digitized 


by  Google 


Digitized 


by  Google 


59 

g8  were  inaccessible.  The  reef  in  these  leases  is  in  granitic  schists 
id  runs  paraUel  to  their  foliation,  which  is,  however,  not  very 
rongly  marked ;  these  schists  are  very  soft  and  rotten,  especially 

and  a  little  below  water  level ;  and  in  some  places  below  water 
nng  to  the  large  development  of  kaolin  the  country  "  runs  "  very 
^n^derably,  and  this,  as  above  stated,  has  caused  the  loss  of  two 
ain  shafts  on  the  Spinifex  lease,  and  also  necessitates  the  use  of 
'iavy  timbering  in  the  workings.  The  natural  water  level  is  about 
J  feet,  the  supply  being  fresh  and  suitable  for  domestic  purposes  ; 

the  present  time  it  is  being  pumped  from  the  120  feet  level  on  the 
auriston  at  the  rate  of  5,000  gallons'  per  24  hours. 

Table  showing  the  yield  of  the  Oolden  Spinifex  Beef 


Ore 
orosbed. 

Gold 
there, 
from. 

Bate 
ton. 

TotoL 

Averam 

K«m«  wtMd  Nmnber  of  LeaM. 

Ore 
onubed. 

Gold 
therefrom. 

Go]d«ii8pi]iif«,U.HX.10«6      ... 
Do.                  do. 
Do.                  do. 
Do.                   do. 

tons. 
110-00 
776-00 

1,405^ 
324-00 

flneoss. 
200.40 
484-70 
785-73 
246-04 

OSS. 

1-82 
•63 
•55 
•72 

tone. 
2,61500 
504-00 

flaeosfl. 
1,728-87 
846-58 

ou. 

•68 

1-42 

L«ai«toii«  OJI.L.  1040     

I>o.                do.             

I>o.                do 

Do.                do.             

75-00 
825-00 
272-00 

2200 

61-45 
48407 
827-10 

82-01 

0-81 
1-02 
1-20 
104 

... 

... 

TotiJ 

8,»roo 

%jmr4a 

-80 

Wallaroo,  G.M.Ij.  H55. — ^This   property  is  situated  about  a 
oile  and  a-half  north-north-west  of  the  Lauriston,  and  is  apparently 
Jfio  on  or  close  to  the  junction  of  the  granitic  schists  with  tne  green- 
tones,  though  in  this  case  the  reef  itself  is  well  within  the  green- 
tones  ;  it  has  been  opened  up  to  a  depth  of  65  feet,  and  a  block  about 
K)  feet  in  length  has  been  taken  out  between  this  level  and  the  sur- 
ace,  or  rather,  between  this  and  the  bottom  of  the  "  cement"  which 
lovers  the  country  round  here  to  a  depth  of  about  12  feet.     Over 
liis  block  the  reef  is  said  to  have  averaged  about  two  feet ;  in  the  south 
ace  of  the  bottom  drive  it  is  nearly  six  feet  and  of  pretty  fair  grade, 
irhile  in  the  north  face  it  is  about  two  feet ;  the  quarts  is  clean  and 
wliite,  and  in  places  shows  considerable  lamination ;  it  is  crossed  every 
(Vw  feet  b}'^  a  series  of  joints  or  "  floors  "  which  cut  off  the  gold  con- 
tents, the  usual  habit  being,  it  is  said,  alternate  makes  of  good  and 
prior  stone,  these  being  defined  by  the  above-mentioned  floors.      In 
the  bottom  level  a  good  deal  of  sulphide  is  coming  into  the  stone  and 
in  a  short  winze  sunk  from  this  level  it  is  said  to  be  pretty  heavy. 

The  country  is  a  very  soft,  rotten  greenstone  schist  foliated 
tiarallel  to  the  strike  of  the  reef,  which  is  between  north-west  and 
north  •  water  is  v^ry  abundant  and  comes  in  principally  along  the 
walk  of  the  reef ;  it*  original  level  was  from  13  to  U  feet. 
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yiMaroo,  GM.L 

1455. 

'.     Year. 

Ore  enished. 

OotdtheNfitmi. 

R«teprrtoD. 

1904 
1906 

tODfl. 

77.00 
486.00 

fine  on. 
155.93 
213.24 

oa. 
2.02 
.44 

Total 

MS.OO 

3».17 

.05 

MoRiALTA  AND  Water  Melon,  G.M.Ls.  1236,  U51.  —  TJ/ 
leases  are  situated  at  the  extreme  north  end  of  the  line,  and  a  ff 
deal  of  work  has  been  done  upon  them  in  the  past,  though  their 
both  at  present  abandoned.    The  reef  is  traceable  on  these  and 
adjoining  blocks  for  a  distance  of  about  half-a-mile ;  at  its  souths 
it  is  in  greenstone  schists  and  at  its  north  in  granitic  schists ;  at ' 
end  there  are  two  well-defined  parallel  reefs  about  two  chains  ap 
both  apparently  in  the  granitic  schists.    The  main  line  of  reef  app 
to  have  had  an  average  thickness  of  about  three  feet,  though, 
all  those  on  this  line,  it  is  somewhat  bunchy,  being  in  some  pi 
as  much  as  six  feet,  and  in  others  again  down  to  not  more  than  i 
None  of  the  workings  were  accessible  owing  to  their  being  floa 
the  water  level  being  only  about  twelve  feet  below  the  surface;] 
fact  naturally  greatly  handicaps  the  prospector  at  this  end  of 
field,  more  especially  as  there  is  frequently  as  much  as  t«n  or  t^ 
feet  of  "  cement  "  overl}dng  the  cap  of  the  reef,  which  is  thusiJ 
right  at  or  close  to  water  level,  and  pumping  has  to  be  resort j 
before  any  stone  at  all  can  be  taken  out.     The  wat^r  is  fresfc 
suitable  for  domestic  purposes. 

Table  showing  the  Yield  of  the  Morialta  Reef, 


1903 
1904 


1908 
19M 


Name  and  Number  of  Lease. 


Morialte,  G.M.L.  1236 
Do.  do. 

Water  Melon,  Q.M.L.  1451.. 
Do.  do. 


Total 


Ore 
cruahed. 


Gold  I  Bate 
there-  j  per 
from.       ton. 


TotaL 


On  Gob 

crashed.  •  therefi 


tons. 


900.00 
16S.0O 


105.C0 
74.00 


flneou.  I  ou. 


275.95 
228.00 


71.d8 
63^1 


.92 
1.40 


.SB 
.86 


tons. 

463.00 
179.00 
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^    Mulgk  Queen. 

{With  a  plan  showing  the  position  of  the  Mulga  Queen  Reefs, 

Plan  E.) 

From  Duketon  to  Mulga  Queen  the  country  is  practically 
all  dead  level  and  covered  with  a  varying  thickness  of  recent  deposits, 
the  only  rock  outcrops  of  any  extent  boing  at  Inji  Jingi  Hill  and  at 
Mount  Maiden;  both  these  outcrops  are  very  much  weathered 
and  altered,  but  at  both  places  the  rock  appears  to  be  a  granitic 
schist.  Mount  Maiden  is  a  large  flat-topped  hill  80  to  100  feet  in 
height  and  half-a-mile  or  so  in  length,  trending  about  north-west, 
and  formed  of  very  much  weathered  granitic  schists  capped  by  a 
few  feet  of  hard  comps^t  quartzite  and  quartz  conglomerate,  this 
latter  being  only  of  limited  extent ;  both  these  (the  quartzite  and 
conglomerate)  are  undoubtedly  formed  in  situ,  the  lormer  being 
merely  a  local  concentration  or  silica  from  the  decomposition  of  the 
underlying  schists,  and  the  latter  a  cementing  together  of  the  quartz 
rubble  with  which  the  hill  and  the  greater  part  of  the  country  are 
thickly  covered,  the  cementing  material  being  the  fine-grained 
quartzite.  This  qUartz  rubble  undoubtedly  owes  its  origin  to  the 
gradual  breaking  down  and  weathering  of  small  quartz  reefs  in 
the  schists,  both  may  be  described  as  residual  deposits. 

At  Mulga  Queen  the  country  is  a  greenstone  schist,  the  junc- 
tion of  this  with  the  granitic  schists  being  apparently  between  Mount 
Maiden  and  the  townsite  and  in  the  near  neighbourhood  of  the  Famous 
Blue  mine.  Everywhere  the  rocks  are  very  rotten  and  decomposed 
as  far  as  opened  up,  and  as  the  granitic  schists  are  mostly  fine-grained, 
it  \&  very  difficult  to  discriminate  between  the  two  classes  owing 
to  the  amount  of  alteration  and  kaolinisation  which  lias  gone  on 
in  each  of  them. 

Quartz  reefs  occur  in  both  classes  of  rock,  and  are,  as  a  rule, 
of  fair  size,  but  somewhat  irregular  and  lenticular,  this  being  a 
characteristic  of  nearly  all  the  reefs  in  the  Erlistoun  district.  Taking 
the  district  all  through  the  reefs  are  essentially  low-grade,  and  when 
the  stone  has  to  be  carted  six  or  ten  miles  to  the  battery  there  is 
not  much  profit  left  in  it  for  the  prospector. 

The  water  level  varies  from  40  to  70  feet,  the  supply  being  in- 
variably fresh  and  suitable  for  domestic  purposes. 

Good  timber  is  fairly  abundant,  mulga  of  good  size  being  obtain- 
able anywhere,  while  white  gum  of  good  quality  can  be  obtained 
from  Erlistoun  Greek,  six  to  eight  miles  distant. 

This  centre  is  of  comparatively  recent  discovery,  and  mining 
operations  and  business  matters  generally  were  pretty  brisk  at  the 
time  of  my  visit.  The  principal  mine  is  the  Mulga  Queen,  from 
which  the  town  takes  its  name;  this  property  is  equi])ped  with 
a  ten-head  mill,  rock  breakers,  cyanide  plant,  and  all  accessories, 
and  was  the  first  mine  in  the  district  to  erect  machinery. 
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The  Mines. 

The  following  is  a  brief  description  of'such  of  the  mines  as  were 
working  at  the  time  of  my  visit :—. 

MULGA  Queen,  G.M.L  1517.  {Photograph  15).— Situated  from 
half  to  three  quarters  of  a  mile  west-north-west  of  the  township. 
A  good  deal  of  work  has  been  done  here,  as  can  be  seen  from  the 
accompanying  sketch  section  of  the  main  workings.  The  reef,  which 
has  been  proved  through  this  and  the  adjoining  north  block  (Pbte 
£),  for  a  distance  of  over  half-a-mile,  runs  on  a  bearing  of  325  di- 
grees,  and  at  the  main  shaft  dips  at  an  angle  of  about  30  d^rees 
to  the  south-west  (Fig.  7) ;  both  to  the  north  and  south  of  this  its 
dip  is  considerably  steeper;  taking  it  right  through,  it  is  pretty 
regular  in  size,  avecaging  about  two  feet ;  it  is  somewhat  lenticular, 
but  this  is  not  so  marked  as  in  some  of  the  reefs  in  this  district,  the 
biggest  bunch  being  only  about  four  feet,  while  it  seldom  goes  below 
one  foot ;  in  one  or  two  places  towards  the  south  end  it  is  a  little 
broken,  where  it  appears  to  have  gone  through  a  harder  belt  of 
country,  but  this  is  only  for  a  few  feet.  The  stone  carries  a  fair 
amount  of  sulphide  at  the  north  end  close  to  the  surface,  but  through- 
out the  main  workings  there  is  little  or  none,  though  the  stone  is 
a  good  deal  ironstained.  and  there  are  numerous  vughs  from  which 
the  sulphide  has  been  leached  out,  these  often  showing  fine  gold 
on  the  walls.  As  a  rule  the  gold  is  well  in  the  stone  and  very  fin^ 
and  the  values  of  the  reef  so  far  have  been  fairly  uniform  right  along 
its  entire  length.  The  country  rock  is  a  foliated  coarse-grained 
greenstone  with  a  little  schist  along  the  walls  of  the  reef  ;  it  is  very 
soft  and  rotten  even  in  the  bottom  workings. 

Water  level  is  69  feet,  and  the  supply  is  fairly  plentiful ;   it  is 
fresh  and  makes  good  boiler  and  cyanide  water. 

Mulga  Qusen,  G.MM,  1517,  1550. 


Tev. 

Ore  crushed. 

QaldttMrerrom. 

Rate  per  too. 

1904       

1906       

tons. 
2,910.00 
2.117.00 

fine  028. 
2,660.48 
1,811.86 

OC8. 

.88 
.85 

Total      .. 

6,(W7.00 

4^.34 

.86 

Mulga  Queen  No.  1  South,  G.M.L.  1522.— The  main  work- 
ings on  this  property  are  situated  on  what  is  possibly  the  south- 
easterly continuation  of  the  Mulga  Queen  reef,  though  there  appears 
to  be  a  considerable  break  in  it  in  the  intervening  lease.  Here 
(Mulga  Queen  No.  1  South)  the  reef  is  somewhat  more  irregular 
and  lenticular,  and,  on  the  average,  is  slightly  smaller,  being  only 
about  eighteen  inches;   as  far  as  it  was  possible  to  see  in  the  old 
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Mulga  Queen  Oold  Mine,  Mulga  Queen. 
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Famous  Blue  Qold  Mine,  Mulga  Queen. 
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iforkings  it  seems  to  consist  of-  a  series  of  long  Jenses  of  various 
depths,  the  beginning  of  each  ietts 'lying  on  the  ranging  wall  of  the 
*  tail "  of  the  one  above  it,  as  shown  in  the  Accompanying  diagram 
(Fig.  8) ;  this  lenticular  habit  appears  to  be  only  vertical  and  not 
l(mgitudinal ;  the  quarts  is  white  and  ^assy,  and,  so  far,  free  from 
sulphides.  The  general  strike  of  the  reef  is  S20  degreed,  and  its  dip 
about  45  degrees  to  the  south-west ;  it  has  been  proved  for  a  length 
of  about  fifteen  cliains,  and  may  continue  northerly  for  some  dis- 
tance farther;  at  the- south  end  it  appear^i'to  have  cut  cfnt  oom^ 
pletely.  .  '^  :     : 

A  good  deal  of  work  has  been  done  on  the  lease,  and  several 
shafts  have  been  put  down  to  water  level  (40  feet)  and  the  reef 
opened  up  for  a  length  of  about  450  feet  at  this  level,  and  the  greater 
part  of  tnis  block  stoped  out  to  the  surface.  At  the  present  time 
the  owners  are  putting  down  a  main  vertical  shaft,  and  have  started 
to  crosscut  to  cut  the  reef  at  100  feet. 

The  country  here  is  very  soft  and  rotten,  and  consists  of  a  fine- 
grained much  kaotinised  greenstone  (?),  which  is  difficult  to  work 
in  below  water  owing  to  its  running  nature,  and  necessitates  heavy 
timbering. 

The  greater  part  of  the  eastern  portion  of  this  lease  is  covered 
to  a  depth  of  twelve  to  fourteen  feet  with  a  fine-grained  quartzite 
similar  to  that  fprming  the  capping  of  Mount  Maiden ;  this  probably 
is  overlying  an  area  of  granitic  rocks ;  the  remainder  of  the  lease, 
and,  in  fact,  the  whole  of  the  country  round  about,  is  covered  with 
the  ordinary  surface  "  cement "  to  a  depth  of  ten  to  fifteen  feet. 


Mulga  Queen  No,  1  South, 

G.M,L.  1522. 

Year. 

Ore  enubed. 

Gold  therefrom. 

Bate  per  (OD. 

1905        

tons. 

472.50 

fine  ozB. 

351.31 

OKS. 

•74 

Famous  Blue,  G.M.L.  lb09  -  (Photograph  16).— ^Several  lines 
of  reef  run  through  this  property  (Plate  F.),  but  only  one  of  thorn 
is  being  worked,  this  being  a  large  well-defined  quartz  reef  running 
about  north-north-west,  and  dipping  at  a  fairly  flat  angle  to  the 
eastward.  As  seen  on  the  workings  this  reef  has  an  average  thick- 
ness of  about  four  feet,  but  is  somewhat  irregular,  varying  from 
a  minimum  of  18  inches  to  a  maximum  of  from  6  to  7  feet ;  it  con- 
sists of  a  series  of  overlapping  lenses  coming  in  in  the  hanging  wall, 
and  having  an  average  length  of  about  100  feet  and  pitching  at 
a  very  flat  angle  to  the  south.  The  quartz  is  white  and  gjassy,  and 
the  gold  in  it  is  very  fine!  occurring  principally  in  vughs  left  by 
the  oxidisation  and  leaching  out  of  pyrites.  The  average  size  of  the  reef 
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aloQg  the  bottom  level  and  the  amount  of  work  done  on  it  can  be 
seen  from  the  accompanying  diagrams(Fig.  9).  Thisreefiaina foliated 
and  l^hlj  decompcwed  greenatone,  apparently  close  to  its  junction 
with  what  appears  to  be  a  belt  of  granitic  schists  extending  easterly. 
2$eyeral  other  quartc  outcrops  occur  in  these  schists  a  few  diaios 
east  of  the  main  line;  8om3  of  these  are  of  con^derable  sue  but 
no  length ;  they  run  slightly  more  westerly  than  the  main  IxBe. 
and  one  near  the  main  shaft  runs  almost  due  east  and  west ;  these 
large  outcrops  appear  to  be  merely  surface  makes,  as  a  vertical  shaft 
has  been  put  down  near  the  Lrgest  of  them  and  a  crosscut  put  in 
under  it  wi  hout  cutting  anything.  Near  the  eastern  bound&rr 
of  the  lease  is  a  better  defined  reef  running  approximately  pdraUel 
to  the  main  shaft ;  it  is,  however,  comparatively  smill.  and  no  work 
of  any  description  has  been  done  upon  it. 

In  the  main  reef  some  very  rich  stone  was  taken  out  from  a 
large  open  cut ;  this  shoot  however  has  apparently  cut  out ;  the 
stone  in  the  bottom  level  is  somewhat  patchy,  some  being  very  good 
and  some  the  reverse ;   the  shoots  are  smill  and  not  regular. 

Water  was  struck  at  78  feet  (v.d.),  and  is  fresh. 

On  the  adjoining  block  on  the  north  a  little  work  has  been 
done  on  the  same  reef,  which  here  averages  about  four  feet  in  thick- 
ness and  has  the  same  properties  as  in  the  main  workings.  It 
probably  extends  a  cood  deal  farther  northwards,  but  is  hidden 
beneath  the  recent  deposits. 

This  property  is  equipped  with  a  Huntingdon  mill  and  rock 
breakers. 


Famous  Blue,  G.M.L.  1509. 


year. 

Ore  crushed. 

Gold  therefrom. 

Bate  per  too. 

1904       

1905       

tona 
55.00 
2,357.10 

fine  OZ& 
66.10 
1,303.06 

OBB. 

1.20 
.55 

Total 

2,412.10 

1^.16 

.w 

Famous,  G.M.L.  1508. — A  large  irregular  quartx  reef  runs 
through  this  property  on  a  bearing  slightly  west  of  north,  dipping 
at  an  angle  of  about  30  degrees  to  the  west,  and  appears  to  be  along 
or  close  to  the  junction  of  the  greenstones  with  the  granitic  schists. 
Very  little  work  has  been  done  on  it,  and  not  much  can  be  seen 
on  the  surface  owing  to  the  covering  of  recent  deposita  The  M 
workings  are  down  to  about  forty  feet,  and  the  reef  has  been  worke<l 
out  in  an  irregular  way  down  to  this  levd  for  a  length  of  about  fifty 
feet ;  very  little  could  be  seen,  but  in  the  faces  the  average  of  the 
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reef  wixs  about  three  feet,  the  stone  being  white  and  glassy,  some 
of  it  showing  coarse  gold  ;  some  pockets  of  very  rich  stone  were 
taken  out  of  these  workings,  and  the  whole  of  it  is  said  to  be  of  pretty 
fair  grade ;    only  picked  stone  was  crushed  however. 

The  present  owners  are  at  present  sinking  a  new  main  shaft 
and  are  crosscut  ting  at  the  100  feet  level  to  meet  the  reef,  and  if 
developments  are  then  satisfactory  it  is  their  intention  to  erect 
machinery. 


Fj^mous,  G.M.L 

.   1508. 

Year. 

Ore  crushed. 

Kate  per  Ion. 

1904        .. 
1905 

tons. 

20.00 

89.00 

fine  ozs. 

54.95 

231.68 

OSES. 

2.75 
2.60 

Totel 

109.00 

286.63 

2.63 

About  half-a-raile  east  of  the  Famous,  a  smill  party  of  men 
are  engaged  in  dryblowing,  this  being  the  only  alluvial  patch  worked 
in  the  district,  with  the  exception  of  Frost  and  Baker's  patcli  eight 
miles  south-east ;  there  is  only  a  very  small  area  of  pay  diit,  and  very 
little  gold  is  being  got,  the  biggest  piece  so  far  being  about  14  dwts. 
There  is  from  6  to  10  inches  of  dirt  before  reaching  bottom ;  the 
gold  appe^u-8  to  be  shed  from  small  quartz  leaders  which  run  through 
the  country  in  all  directions,  and  probably  occurs  principally  at 
the  points  of  intersection  of  these.  The  whole  locality  is  covered 
with  quartz  rubble  resulting  from  the  gradual  breaking  down  of 
similar  and  larger  quart.*!  reefs,  and  there  seems  no  reason  why  other 
and  larger  alluvial  patches  should  not  be  found  in  this  loCcility. 

There  are  several  other  shows  in  addition  to  those  mentioned 
working  in  the  district,  principally  in  the  neighbourhood  of 
Erlistoun  Creek,  some  of  which  are  said  to  be  looking  very  well^ 
and  altogether  at  the  time  of  my  visit  the  place  seemea  very 
flourishing,  which  is  more  than  could  be  said  of  the  rest  of  the 
Eiiistoun  district. 
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Tlie  following  Table,  compiled  from  the  offieial  statistics,  shows 
the  total  g.>ld  Returns  from  the  leases  in  the  Erlistoun  district,  up 
to  the  end  of  19jr): — 


Name  and  Number  of 


Al,  G.M.L.   1521T         

Banevgo  Leases,  G.M.Ls.  725t  (720t),  1313t 

Battler,  G.M.L.  159 It 

Battlers,  G.M  L.  1409t 

Ballantraye,  G.M.L.   1599T     .. 

Bungarra,  G.M.L.  1480t 

Caledonia  Leases,  G.M.Ls.  1300t,  1322t 

City  of  Auckland,  G.M.L.  1460t 

Commonwealth,  G.M.L.   1627t 

Connemarra,  G.M.L.   1552t 

Crescent,  G.M.L.  754t 

Easter  Gift,  G.M.L.  961t 

Erlistoun  Proprietary,  G.M.L.  643t 

Erlist<>un  Proprietary    G.M.    Co.,    G.M.I^. 

795T  f796T,  1185T) 
Erlistoun  Queen,  G.M.L.  1583t 
Ethel,  G..M.L.  15G8T 
Eureka  Reward,  G.M.L.  1594T 
Famous,  G.M.L. 
Famous  Blue,  G.M.L.  1509 
G^rmania,  G.M.L.  1660t 
Gladys,  G.M.L.  1639t  (762t) 
Golden  Boulder,  G.M.L.  732t 
Golden  Spinifex,  G.M.L.  1046t 
Golden  Star,  G.M.L.  15d3T 
Idaho,  G.M.L.  726t  .. 
Kin?  Of  Creation,  a.M.L.  1382T 
King  of  Erlistoun,  G.M.L.  797t 
Lauriston,  G.M.L.  1049T 
Lady  Bella»  G.M.L.  146(>t  .. 
Lady  Ethel,  G.M.L.  1355T  .. 
Little  Dorris,  G.M.L.  771t 
Marmont,  G.M.L.  1491T 
Mount  Maiden  Reward,  G.M  L.  1432T 
Mistake,  G.M.L.  1414T 
Mistake  North,  G.M.L.  795t 
Mistake  South,  G.M.L.  968t 
Morialta,  G.M.L.  1236T 
Mulga  Queen,  G.M.Ia  1517t.  1560t 
Mulga  Queen  No.  I  South.  G.M.L.  1622T 
O'Connor's  Reward,  G.M.L.  1510t 
Parramatta,  G.M.L.  1684t  .. 
Perseverance,  G.M.L.  1693t 
Reocaboni,  G.M.L.  1643t 
Roea  Kathleen,  G.M.L.  1241t 
Rose  of  Persia,  G.M.L.  1447t 
Rose  of  Persia  No.  1  South,  G.M.L.  1516t 
Ruby,  G.M.L.  1611t 
Salt  Bush  Reward,  R.C.  5t 
Spes  Unica,  G.M.L.  1391t  .. 
Sweet  NeU,  G.M.L.  1537t  .. 
Sydney  Mint,  G.M.L.  144t 
Two  Jims,  G.M.L.  976t 
Wallarooy  G.M.L.  1465t 
Watermelon,  G.M.L.  1451 
Sundry  Claims 
Duketon  State  Battery 
Distrk^  generally 


Total 


Ore 
cruibed. 


tons. 

46.00 

2,683.00 

36.00 

212.00 

44.00 

39.00 

1,000.00 

43.00 

83.00 

96.50 

4.00 

50.00 

80.00 

1,138.00 

4.50 

23.00 

31.00 

109.00 
2,412.10 

102.50 
42.25 
23.00 
2,615.00 
20.00 
97.00 

143.00 

104.00 

594.00 
55.00 
53.00 

849.00 
60.60 

376,60 
1,546.00 

693.00 

106.00 

463.00 
6,027.00 

472.60 
39.60 
36.00 

116.60 
24.00 
87.00 

436.60 
18.00 
97.60 

58.00 

61.60 

31.00 

8.00 

562.00 

179.00 

461.90 


Qold 
therefrom. 


I    Rate 
IperUnw 


7a,9ons 


finetizs. 

64.48 

3,447.99 

36.92 

464.06 

30.36 

292.72 

1,659.07 

139.95 

24.50 

29.91 

♦66.03 

35.27 

84.60 

641.36 

11.55 

31.87 

9.70 

286.63 

M69.16 

83.90 

72.04 

65.94 

1,726.87 

8.57 

121.73 

96.22 

78.60 

846.63 

41.38 

67.26 

1,204.67 

17.62 

171.65 

1,083.60 

379.66 

446.12 

603.96 

4,372.34 

361.31 

46.28 

38.66 

71.19 

43.33 

80.29 

643.45 

15.60 

66.18 

1 22*95 

27.18 

t 161.08 

69.84 

22.82 

369.17 

135.59 

448.09 

§  24.60 

1 1.099.43 


|28»486.0B 


.95 


•Include!  45.00OU.  dollied  and  spedmens.  fAlhiTial.  tindudea  5ej 

dolUed  and  wpedmena.        §  By  cyanide.        |]  SzeliHlve  of  aUwrWL 
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Cosmo    Newberry    Ranges. 

{Frontispiece.) 

The  track  to  the  Cosmo  Newberry  Ranges  leaves  the  main 
Laverton  to  Duketon  road  at  a  point  about  half-a-mile  north  of 
Kirkpatrick's  Well  and  runs  almost  due  east  from  this  point  for 
about  45  miles  until  the  Ranges  are  reached.  For  tiie  first  two 
or  three  miles,  the  country  consists  of  greenstone  ridges  covered 
with  ironstone  conglomerate,  then  red  loamy  plains  covered  with 
a  heavy  growth  of  mnlga,  these  continuing  for  another  three  mile8» 
when  the  main  body  of  granite  makes  its  appearance  and  runs 
continuously  out  to  the  ranges,  the  greater  part  of  it  being 
covered  by  sand  plains  and  spinifex,  the  granite  outcropping 
through  these  occasionally  as  low  rough  ridges  and  '*  breakaways.'' 

As  shown  on  the  latest  issue  of  the  Lands  Department's  State 
Map,  these  ranges  are  situated  about  60  miles  to  the  north-east  of 
Laverton  townsite.  They  consist  of  a  series  of  low  hills  and  ridges 
trending  in  a  general  north-north-west  and  south-south-eagt 
direction,  and  having  a  maximum  length  of  about  ten  miles,  and  a 
breadth  of  from  three  to  five  miles.  At  their  south  end  they  split 
into  two  distinct  arms,  the  more  westerly  of  which  runs  nearly 
north  and  south,  and  extends  several  miles  farther  south  than 
the  other.  Surrounding  this  belt  of  hills  on  all  sides  are  extensive 
sand  plains  covered  with  spinifex,  these  being  the  remains  of  an 
old  granite  tableland.  The  rocks  forming  the  hills  themselves 
consist  of  massive  and  foliated  greenstones  of  the  type  usually 
found  on  the  Eastern  goldfields;  intruded  into  them  are  dykes  and 
loasses  of  acidic  rocks,  which  vary  from  a  typical  coarse-grained 
granite  to  fine  compact  quartzites  and  felsites.  At  Split  Rock» 
which  is  situated  near  the  western  limit  of  the  ranges,  there  is  a 
considerable  extent  of  granitic  rocks  outcropping  over  an  area  of 
about  a  square  mile  and  apparently  entirely  surrounded  by  the 
greenstones,  which,  however,  are  for  the  most  part  hidden  to  the 
westward  by  a  shallow  depth  of  recent  detrital  deposits.  This  body 
of  granite  dies  out  about  thirty  chains  north  of  Split  Rock,  but  a 
Series  of  acidic  dykes  run  on  in  a  general  northerly  direction  for 
two  or  three  miles,  gradually  becoming  fewer  as  they  go  north. 
These  dykes  are  found  running  in  all  directions,  though  their  more 
usual  trend  is  roughly  north  and  south ;  they  vary  in  thickness 
from  a  few  feet  to  over  a  chain.  The  greenstones  are  as  a  rule  con- 
siderably foliated  close  to  their  junction  with  them,  the  foliation 
^ing  parallel  to  the  trend  of  the  dykes ;  quartz  veins  and  masses 
E^re  often  associated  with  them,  occurring  along  their  junction  with 
the  schists,  they  are,  however,  seldom  of  any  great  size  or  regu- 
larity. 

From  Split  Rock  to  the  Government  Well — a  Une  across  drbout 
the  centre  of  the  ranges—a  traverse  shows  the  granite  extending  for 
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about  a  mile,  then  half-a-mile  of  greenstone  schists  intersect**!  by 
numerous  granitic  dykes,  and  then  massive  and  foliated  greenstones 
extending  to  the  well,  where  the  schists  make  their  appearance  again 
and  continue  for  half-a-mile  or  so  to  the  junction  with  the  miiin 
eastern  body  of  granite.  This  eastern  junction  runs  very  regularly 
on  a  bearing  almost  due  north-north-west  and  south-south-east,  the 
granite,  however,  only  outcropping  here  and  there  over  small  areas, 
being  for  the  most  part  hidden  beneath  sand  plains  resulting  from 
its  gradual  weathering. 

About  four  miles  west  of  the  well  is  what  is  known  as  the  "*  Find,' 
this  being  the  first  (1)  lease  worked  in  this  district.  The  country 
here  consists  of  foliated  greenstones  intersected  by  a  few  granitic 
dykes,  these  being  the  northern  end  of  the  series  extending  up  from 
Split  Rock.  Northwards  from  this  line — ^f rom  the  wdl  to  the  Find— 
the  hills  extend  for  three  or  four  miles,  the  rocks  being  mostly  massive 
whilst  the  acidic  dykes  are  few  and  far  between.  The  greater  part 
of  the  hills  and  ridlges  over  this  area  are  capped  with  ironstone  con- 
glomerate, this  being  especially  the  case  on  the  eastern  side  of  the 
ranges.  South  from  the  same  line,  there  are  no  deposits  of  this 
conglomerate,  the  rocks  outcropping -on  the  surface  and  bdng  very 
hard  and  practically  unweathered. 

In  addition  to  the  acidic  dykes,  a  few  basic  (diabase)  dyk^ 
Intersect  the  greenstones,  one  of  these  towards  the  southern  end  of 
the  hills  being  upwards  of  a  chain  in  width,  and  traceable  in  a  north 
west  and  south-east  direction  for  over  a  mile.  The  greenstones  on 
the  whole  at  the  south  end  of  the  ranges  are  inore  massive  than  th'^i** 
at  the  north,  and  are  also  iritersectea  by  a  number  of  acidic  dykts. 
these  usually  being  a  very  fine-grained  felsite,  and  on  the  surface 
often  having  very  much  the  appearance  of  quartz  reefa. 

Throughout  the  greenstone  area  occur  numerous  qiiartz  reels ; 
these  ar^  for  the  most  part  small  arid  very  irregular,  they  are  fouuii 
principally  in  the  schists,  in  whicK  they  occur  as  lenticular  gasht-:?. 
or  series  of  gashes,  running  with  the  foliation  and  having  no  defined 
course  and  seldom  an^  great  length,  though  occasionally  the  len.^ 
are  of  considerable  width.  The  quartz,  as  a  rule,  is  white  and  glassy 
arid  generally  verv  low  in  gold  contents.^  although  some  of  the  smaller 
leaders  occasionally  carry  good  values.  Quartz  reefs  and  masses 
also  often  occur  in  association  with  the  acidic  dykes,  being  usually 
found  along  the  junction  of  these  latter  with  the  greenstones ;  they 
are  often  of  considerable  thickness.  But  are  very  irregular  and  seldom 
extend  for  more  than  two  or  thiee  chains  in  length,  and  their  g«Jd 
contents,  as  far  as  it  was  tx)ssible  to  test  them,  are  generally  fn^i^ 
nil  to  a  little  better  than  traces.  The  district  appears  to  have  beni 
|>r6tty  well  prospected,  and  almost  every  quartz  reef  in  the  place  be^rs 
laarJb  of  the  pick,  _  ,,       . 
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Several  leases  have  been  pegged  out  and  applied  for  at  di^erent 
times,  but  so  far  no  applications  nave  been  approved,  and  with  one 
or  two  exceptions  little  or  no  work  has  been  done  on  them,  neither 
has  any  stone  been  crushed,  nor  were  any  of  them  being  worked  at 
the  time  of  my  visit.  The  following,  however,  is  a  brief  description 
of  the  class  of  deposit  on  those  leases  on  which  any  work  at  all  had 
been  done. 

r About  twenty  chains  west  of  Split  Rock,  several  potholes  have 
been  put  down  on  a  line  of  reef  running  on  a  bearing  of  about  350 
degrees,  and  apparently  dipping  steeply  to  the  eastward;  t|iese 
potholes,  the  deepest  of  which  is  only  four  or  five  feet,  show  the  reef 
to  consist  of  white  glassy  quartz  which  is  strongly  laminated ;  it  is 
about  four  feet  in  thickness  at  the  south  end  and  about  two  at  the 
north,  and  can  be  followed  in  a  very  regular  line  for  about  fifteen 
chains ;  it  is  in  a  narrow  belt  of  greenstone  schist  which  is  enclose4 
between  two  acidic  dykes  and  runs  parallel  to  the  foUation  of  the 
schists.  It  is  about  the  best  defined  and  most  regular  reef  (on  the 
surface)  seen  in  the  district,  but  is  too  low  grade  to  pay  under  existing 
conditions.  A  number  of  samples  were  taken  by  myself,  and  these 
gave  by  dish  assay  results  varying  from  traces  to  two  or  three  dwts* 

Some  sixty  "chains  ^north-north-west  from  Split  Rock  a  little 
work  ha3  been  done  on  a  lease  which  I  was  informed  had  been  pegged 
and  applied  for  under  the  name  of  the  Kensington.  The  country 
here  consists  of  greenstone  schists  intersected  by  numerous  granitic 
dykes  and  masses  and  is  very  hard  right  on  the  surface ;  several 
fair  sized  irregular  lenses  of  quartz  occur  alongside  these  dykes  but 
appear  to  be  of  no  value ;  several  small  quartz  leaders  also  occur  in 
the  greenstone  schists,  and  on  one  of  these,  occurring  in  a  narrow 
belt  of  the  schists,  a  little  work  has  been  done.  This  work  consists 
of  two  or  three  potholes  sunk  to  a  depth  of  a  few  feet,  which  show  the 
leader  to  be  of  an  average  thickness  of  about  two  inches,  varying 
from  a  mere  thread  up  to  five  or  six  inches  at  its  biggest,  and  running 
with  the  foliation  of  the  schists  and  dipping  with  them  at  a  steep 
angle  to  the  eastward ;  it  can  be  followed  on  the  surface  in  a  not  too 
regular  course  for  only  about  two  chains  and,  as  the  best  results 
obtained  from  it  by  dish  assay  were  about  thirty  dwts.,  some  of  the 
samples  giving  but  little  better  than  traces,  I  do  not  think  it  is  likely 
to  prove  of  much  value  under  present  conditions,  more  especially 
a.^.  from  its  mode  of  occurrence,  it  is  Ukely  to  cut  out  at  any  minute. 

Four  miles  west  of  the  well  and  about  three  and  a-half  miles 
north-north-west  from  Split  Rock  are  the  leases  recently  held  under 
option  by  the  Curzon's  Syndicate,  but  at  present  lying  idle.  These 
comprise  two  twenty-four  acre  blocks,  the  Cosmo  and  the  Lord 
Kitchener,  on  both  of  which  a  Uttle  work  has  been  done.  The 
Country  is  mostly  greenstone  schists  intersected  by  numerous  granitic 
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dykes,  these  being  more  numerous  in  the  southern  block.  On  the 
north  block,  a  vertical  shaft  has,  been  sunk  to  a  depth  of 
thirty  feet  on  a  couple  of  quartz  leaders,  two  or  three  feet,  apart ; 
these,  as  seen  in  the  shaft,  are  from  8  to  12  inches  in  thickness,  and 
run  about  vertically ;  the^  quartz  is  white  and  glassy,  and  a  series  of 
samples  taken  by  myself  gave  by  dish  assay  results  varying  from 
traces  up  to  ten  or  twelve  dwts. ;  these  not  being  good  enough  to 
render  the  proposition  a  payable  one  under  existing  conditions. 
These  leaders  run  about  north-west  and  south-east,  and  are  only 
traceable  for  a  short  distance  on  the  surface ;  they  appear  to  me  to 
be  merely  the  fillings  of  small  gashes  in  the  greenstone  schists  and 
not  likely  to  be  permanent  in  depth.  About  half-a-chain  east  of  the 
shaft  is  the  outcrop  of  a  large  white  quartz  reef  running  about  north 
and  south ;  this  reef  is  traceable  on  the  surface  for  a  distance  of 
about  twenty  chains,  but  is  somewhat  irregular,  and  to  the  south  is 
broken  here  and  there  by  intrusive  granite  dykes ;  its  gold  contents, 
as  far  as  tested,  appear  to  be  nil. 

On  the  adjoining  block  on  the  south  several  potholes  have  been 
put  down  on  a  quartz  leader  which  appears  to  be  following  the 
Junction  of  a  granite  dyke  with  the  greenstone  schists,  and  is  trace- 
able on  the  surface  for  a  distance  of  about  two  chains.  At  the  north 
end,  a  hole  has  been  sunk  on  it  to  a  depth  of  about  twelve  feet  ex- 
posing a  reef  twelve  inches  wide  of  white  glassy  hungry-looking 
quartz,  while  about  a  chain  to  the  south  of  this,  a  second  hole  shovrs 
it  to  have  pinched  to  a  mere  thread.  Several  samples  were  taken 
from  it  and  the  best  of  them  only  gave  results  equal  to  a  few  dwts., 
whilst  others  never  gave  a  trace  of  gold.  The  country  here  is  very 
hard  right  to  the  surface,  and  in  view  of  this  fact  these  small  leaders 
would  have  to  be  exceptionally  rich  to  pay  to  work,  especially  with 
the  nearest  battery  forty-five  miles  away. 

There  are  also  one  or  two  other  reefs  in  the  locality  on  which 
a  pothole  or  two  have  been  put  down,  but  the  above  are  the  most 
important. 

Taking  the  district  all  through,  the  reefs  are,  generally  speaking, 
small  and  irregular,  and  so  far  the  best  of  them  have  not  proved  of 
sufficient  size  or  value  to  pay  for  working,  and  moreover,  1  am  of 
opinion  that  very  few  of  them  would  prove  so  even  under  the  mot 
favourable  conditions. 

As  regards  the  watersupply  of  the  district,  there  is  a  Ciovernment 
well  on  the  eastern  side  of  the  range,  the  supply  from  which  is,  how- 
ever, very  limited,  and  during  the  dry  season  is  not  more  than  twenty 
gallons  a  day ;  the  well,  in  order  to  be  of  any  permanent  use,  requiro? 
to  be  sunk  another  twenty  feet.  Three  miles  south-south-east  fn>m 
tlus  well  is  a  good  soak  in  a  small  creek  running  eastward  through 
the  hills ;  judging  by  its  appearance  at  the  time  of  my  visit,  after  i* 
protriUJted  dry  season,  this  soak  should  be,  if  not  drawn  too  heavily 
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upon,  practically  permanent ;  we  were  compelled  to  resort  to  it  to 
water  our  darnels  during  our  stay  at  the  Range  as  there  was  not  a 
«ufficient  supply  in  the  well  for  our  own  use  and  theirs.  In  addition 
to  these  supplies,  there  is  a  large  rock-hole  at  Split  Rock  which  is 
capable  of  holding  several  hundreds  of  gallons,  and  which  lasts  for 
Some  weeks  after  rains. 

There  is  also  a  second  Grovernment  well  on  the  road  out,  about 
twenty  miles  from  Kirkpatrick's ;  this  well,  a  shallow  one,  had  a 
good  supply  of  water  in  it  at  the  time  of  my  visit — there  had  been 
good  rains  a  few  months  before — ^but  is  said  U)  occasionally  give  out 
after  a  prolonged  dry  season. 


The   Country  at   Mount  Shenton   and 
Mount  Venn. 

Mount  Shenton,  situated  about  eighty  miles  slightly  to  the  east 
of  north-east  of  Laverton,  and  thirty  miles  east  of  the  Cosmo  Newberry 
Ranges,  forms  the  highest  point  of  a  range  of  hills  running  nearly 
north  and  south  for  several  miles  and  rising  abruptly  out  of  the 
sand  plains  which  surround  them  on  all  sides.  The  main  axis  of  this 
range  is  formed  by  a  large  belt  of  hematite-bearing  quartz  often  a 
chain  or  more  in  width  and  dipping  at  an  angle  of  about  60  degrees 
to  the  east ;  this  is  often  considerably  contorted  and  foliated  and 
varies  a  good  deal  in  its  composition,  parts  of  it  being  almost  free 
from  iron,  whilst  others  again  appear  to  be  exceptionally  rich.  The 
surrounding  rock  is  greenstone  schist,  and  appears  to  be  a  crushed 
and  altered  quartz  diorite. 

The  full  extent  of  the  range  is  some  three  miles  in  length  by 
About  half-a-mile  in  width,  the  highest  point  being  roughly  250  feet 
above  the  surrounding  sand  plains.  The  southerly  extension  of  the 
belt  is  Mount  Grant,  a  large  hill  some  250  feet  in  height  about  three 
miles  south  to  south-east  of  Mount  Shenton,  formed  by  a  similar  belt 
of  hematite-bearing  quartz  a  chain  or  more  in  width  and  dipping  at 
an  angle  of  about  60  degrees  to  the  east ;  intermediate  between  the 
two  fulls,  the  belt  outcrops  in  one  or  two  places  in  the  form  of  low 
hills  and  is  apparently  continuous  right  along,  though  the  greater 
part  of  it  is  hidden  beneath  the  sand  plains. 

There  appear  to  be  no  quartz  reefs  in  the  Mount  Shenton  green- 
stones, neither  are  there  any  associated  with  the  main  hematite- 
bearing  quartz  lode,  and  this,  as  far  as  tested,  appears  to  be  practically 
iree  from  gold. 
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Eastward  from  Mount  Shenton,  the  sand  plains  continue  for  a 
distance  of  about  three  miles  when  there  is  a  fairly  extensive  outcrop 
of  granite,  the  plains  then  extending  on  eastward  indefinitely ;  thi* 
outcrop  is  in  the  form  of  low  bare  huls  and  ridges,  the  general  trend 
of  which  is  about  south-south-east  and  which  extend  almost  con- 
tinuously to  the  neighbourhood  of  Mount  Venn,  where  there  is  a 
much  more  extensive  development  of  them  than  at  the  north  end. 
This  granite  is  a  coarse-grained  pink  coloured  variety  and  appears 
to  be  newer  than  and  intrusive  into  the  main  body  of  granite  which 
occupies  the  greater  portion  of  the  eastern  half  of  this  State,  and  the 
denudation  of  which  has  resulted  in  the  formation  of  the  great  sandy 
tablelands  of  the  interior ;  there  is,  however,  no  direct  evidence  on 
this  point  either  one  way  or  the  other,  but  there  is,  near  Mount  Grant, 
a  considerable  area  of  granite  porphyry  which  appears  to  be  closely 
allied  to  tliis  body  of  granite,  and  which  \&  undoubtedly  newer  than 
both  the  main  body  of  granite  and  the  greenstones. 

Tliese  granite  hills  form  the  eastern  boundary  of  the  green- 
stone ranges  of  which  Mount  Grant  and  Mount  Venn  are  the  highest 
points,  the  general  trend  of  this  junction  being  about  south  to  south- 
ea.=it ;  the  hills,  however,  die  out  just  before  Mount  Venn  is  reached 
and  give  place  to  sand  plains  extending  easterly  and  south-easterly 
indefinitely. 

The  length  of  the  range  of  hills  which  includes  Mount  Grant 
and  Mount  Venn  is  roughly  some  seven  miles,  but  its  lateral  extent 
is  very  irregular,  varying  from  a  maximum  of  about  five  miles  down 
to  lialf-a-mile,  and  having  an  average  of  less  than  two  miles.  The 
rocks  comprising  them  are  greenstones  intersected  by  masses  and 
dykes  of  acidic  roclcs,  these  latter  being  largely  developed  a  X^^^"^ 
to  the  south-east  of  Mount  Grant,  where  there  is  an  area  of  them 
over  a  mile  in  extent  consisting  of  a  fairly  coarse-grained  quartz 
porpliyry  apparently  closely  related  to  the  large  body  of  granite 
a  little  fartner  east ;  southward  of  this,  towards  Mount  Venn,  are 
numbers  of  felsite  and  granitic  dykes  often  of  large  size  running 
in  all  directions  through  the  greenstones.  These  greeastones 
are  both  massive  and  foliated,  the  latter  variety  being  most  largely 
developed  at  the  northern  end,  where  it  is  a  crushed  diorite  similar 
to  that  of  Mount  Shenton.  In  the  vicinity  of  Mount  Venn,  the  nxjks 
are  entirely  massive  and  consist  of  a  coarse-grained  augite  r«?k 
very  different  t-o  the  usual  type  of  greenstone  ;  a  section  of  tlii? 
rock  [6569]  shows  it  to  consist  of  augite  and  plagioclase  felspar  in 
about  equal  proportions,  the  former  being  the  typical  colourless  to 
light  brown  variety  in  large  flakes  and  masses  some  times  showing 
alteration  into  pale  green  fibrous  uralitic  hornblende  ;  the  fcls}^*J* 
are  principally  labradorite,  and  have  a  strong  tendency  to  idi'^ 
.  morphism,  with  columnar  and  occasionally  tabular  habit ;  twin 
lamellation  occurs  on  both  the  albite  and  pericline  laws,  the  latttr 
only  occasionally,  lunvever  ;   a  few  small  crystals  of  magnetite  art^ 
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also  present.  The  rock  is  very  little  altered  and  is  extremely  hard 
and  solid  right  to  the  surface,  this  being  characteristic  of  all  the^ 
rocks  in  this  district. 

Quartz  reefs  are  few  and  far  between,  what  there  are  being 
mostly  towards  the  northern  end  of  the  belt,  and  these  are  small  and 
of  no  extent,  being  merely  the  infiUings  of  small  gashes  in  the  green- 
stones f  the  quartz  is  white  and  glassy  and,  judging  by  the  results^ 
obtained  from  dish  assays  of  a  large  number  of  samples  taken  by 
myself,  is  extremely  low  in  its  gold  contents,  most  of  the  sampler 
giving  blank  results,  and  the  best  of  them  only  a  few  dwts. 

This  belt  of  country  (from  Mount  Shenton  to  Mount  Venn)  ia^ 
very  poorly  watered.  Three  miles  from  Mount  Shenton,, on  a 
bearing  of  67  degrees  from  it,  is  a  soak  at  the  north  end  of  a  bare 
granite  hill;  this,  although  it  was  dry  at  the  time  of  my  visit,  after  an 
exceptionally  dry  season,  could,  after  a  fair  season,  be  generally 
depended  upon  to  contain  water  during  the  greater  part  of  the  year, 
but  the  supply  would  be  very  limited.  Another  soak  is  situated 
amongst  some  low  granite  ridges  about  5  miles  on  a  bearing  of  132 
degrees  from  Mount  Shenton  and  2^  to  3  miles  on  a  bearing  of  46 
degrees  from  Mount  Grant ;  as  we  obtained  a  small  supply  of  water 
here,  aft^  sinking  about  twelve  feet,  this  soak  may  be  considered 
ahnost  permanent,  but  the  supply  is  small,  except  after  good  seasons. 
These  appeared  to  be  the  only  two  soaks  of  any  importance  in  thfr 
locality. 

Mount  Warren  and  Mount  Cummings.— These  hills  are  situated 
about  30  miles  north-east  of  the  Cosmo  Newberry  Ranges  and  90 
miles  north-east  of  Laverton.  They  form  the  two  highest  points  of 
a  range  of  hills  running  about  north-west  and  south-east  and  occupy- 
ing an  area  about  five  miles  in  length  by  three  in  greatest  breadth,, 
and  rising  to  a  height  of  some  200  feet  from  the  sand  plains  which 
surround  them  on  all  sides,  and  are  known  to  be  continuous  from. 
Cosmo  Newberry  and  Mount  Shenton  to  Mount  Warren  and  north 
and  easterly  as  far  as  the  eye  can  reach,  being  only  broken  by 
occasional  low  rough  granite  ridges.  The  rocks  forming  this  range 
of  hills  consists  of  fairly  coarse-grained  greenstone  (diorite)  and  are^ 
mostly  massive,  a  little  foliation  being  noticeable  on  the  eastern  and 
north-eastern  sides  where  they  come  in  contact  with  the  main  body 
of  granite  which  underlies  the  surrounding  sand  plains. 

As  far  as  I  was  able  to  ascertain  in  a  brief  examination,  owing 
to  the  scarcity  of  water,  there  appear  to  be  no  quartz  reefs  whatever 
within  this  area  of  greenstones,  the  only  reef  seen  being  a  large  white 
quartz  contact  reef  along  the  junction  of  the  greenstones  with  the^ 
granite  on  the  north-eastern  side  of  the  hills  ;  this  reef  is  over  a  chain 
in  width  in  places  and  is  traceable  on  the  surface  for  over  half-a-mile  -^ 
so  far  as  tested  its  gold  contents  are  nil. 

The  locality  is  badly  off  for  water,  there  being  only  one  soak  in 
the  neighbourhood  and  that  not  a  particularly  good  one ;  during 
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my  visit  there,  being  short  of  water,  we  sank  on  this  soak  to  a  depth 
of  about  twelve  feet  but,  obtaining  only  a  few  pints  of  water,  were 
<^ompelled  to  leave  it  and  return  to  Cosmo  Newberry.  After  a  fair 
season,  however,  I  think  this  soak  could  be  depended  on  for  a  fair 
supply,  but  the  locality  is  a  good  one  for  prospectors  to  keep  away 
from,       gr.Pf^L      !    • 

[.  S^The  above  localities,  together  with  the  Ulrich  Range,  are  the 
omy  areas  of  possible  auriferous  country  within  the  district  examined, 
a  district  extending  from  thirty  miles  or  so  south  of  the  Cosmo 
Newberry  to  as  far  north  as  the  south  end  of  I-^ke  Wells  and  easterly 
to  twenty  miles  beyond  Mount  Shenton.  The  whole  of  this  area, 
with  the  above  exceptions,  is  occupied  by  broken  granite  tablelands 
and  sand  plains,  the  former  often  being  found  with  weathered 
vertical  clitf  faces  50  feet  and  more  in  height,  locally  known  as 
^  breakaways " ;  the  sand  plains  represent  the  denuded  and 
weathered  remains  of  similar  tablelands  and  occupy  by  far  the 
greater  part  of  the  eastern  portion  of  this  State. 


The    Ulrich    Ranges. 

in  addition  to  thfe  localities  already  described,  a  sliort  visit  was 
paid  to  the  reported  new  find  at  the  Ulrich  Range  on  the  south-east 
side  of  Lake  Wells  and  about  60  miles  east-north-east  of  Duketon, 
and  a  report  made  as  to  its  extent  and  probable  resources. 

The  workings  are  situated  on  the  north-eastern  side  of  a  low 
rough  ridge  of  greenstone  hills,  tren(Ung  in  a  general  north-west  and 
south-easterly  direction  for  five  or  six  miles,  and  having  a  maximum 
width  of  a  little  over  a  mile,  tapering  to  nothing  at  either  end ;  these 
hills  are  entirely  surrounded  by  sand  plains  and  spinifex.  The  rock« 
which  comprise  this  ridge  consist  of  fine  to  coarse-grained  massive 
and  foliated  greenstones  (amphibolite),  similar  to  those  usually  found 
forming  the  auriferous  series  of  the  Eastern  fields ;  these  are  traversed 
by  a  large  number  of  acidic  dykes,  varying  from  a  coarse-grained 

franite  to  a  fine,  compact,  quartz  porphyry,  the  latter  type  being 
y  far  the  more  prevalent.  These  dykes  vary  greatly  in  size,  a^d 
run  in  all  directions,  though  the  majority  of  them  have  a  general 
north  and  south  trend  ;  they  also  appear  to  be  newer  than  the  quart* 
reefs  which  they  frequently  cut  through ;  the  greenstones  »r« 
usually  considerably  crushed  and  foHated  in  close  proximity  to  them. 
The  north-eastern  fall  of  the  hills  is  into  a  long  narrow  arm  of  sJ^ 
lake — probably  part  of  Lake  Wells— lying  from  about  two  mile* 
Away. 
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This  lake  runs  past  the  north-western  end  of  the  hills,  and  thei* 
turns  and  runs  southerly,  being  crossed  by  the  road  about  six  miles 
west  of  the  "find."  Mi 

The  present  workings  are  situated  on  a  small  gully  running 
<lown  the  eastern  fall ;  this  has  been  worked  at  irregular  intervals 
for  a  length  of  about  20  chains,  and  a  good  deal  of  work  has  been 
done.  Most  of  the  gold  has  been  got  in  the  wash  right' in  the  bed  of 
the  creek  at  a  depth  of  from  two  to  four  feet  from  the  surface,  and 
Usually  at  points  where  the  gully  is  crossed  by  the  granitic  dykes 
which  form  natural  riffles  on  the  bed  of  the  gully.  No,  or  very 
little,  gold  has  been  got  on  the  fall  of  the  hills  into  the  creek  ;  and  tliis 
fact,  viz.,  that  all  the  gold  has  been  shed  and  carried  into  the  bed 
of  the  creek,  militates  against  the  chance  of  any  rich  leaders  being 
found.  So  far  most  of  the  gold  found  is  pretty  fine,  the  largest  piece 
obtained  being  less  than  10  dwts.  No  specimens  have  been  obtained, 
but  one  or  two  pieces  of  gold  were  found  with  small  pieces  of  iron- 
stone attached,  which  would  show  that  the  gold  has  been  shed  from 
a  small  ironstone  leader,  or  leaders,  in  the  greenstones,  which  has 
been  completely  denuded  away.  There  are  several  other  gullies  in 
the  hills,  and  these  have  all  been  tried  for  alluvial,  and  so  far  with 
negative  results;  the  sides  of  the  hills  and  the  flats  at  the  foot  of 
them  have  also  been  tried  in  numerous  places  with  similar  results. 
At  the  time  of  my  visit  there  were  seven  men  at  the  *'  find,"  one  of 
whom  was  employed  in  carting  water  from  the  soak  20  miles  distant 
by  road,  the  remaining  six  were  engaged  in  alluvial  working,  and 
had  obtained  amongst  the  lot  of  them  between  15  and  18  dwts.  of 
gold  as  the  result  of  a  week's  work.  These  men  professed  themselves 
as  very  dissatisfied  with  the  district,  and  gave  it  as  their  intention  to 
leave  the  place  within  the  next  few  days.  On  my  way  into  Duketon 
I  passed  another  party  of  five  on  their  way  out  to  the  "  find  " ;  this 
will  make  quite  a  sufficient  number  of  men  to  thoroughly  test  the 
locahty,  if  that  has  not  been  done  already. 

While  at  the  "  find  "  I  saw  several  runs  put  through  the  shakers, 
and  all  of  them  with  very  disappointing  results,  mostly  only  a  couple 
of  small  **  colours."  A  party  of  four  who  were  at  the  **  find  "  some 
eeks  before  the  present  party,  obtained  8ozs.  7dwts.  of  gold  as  the 
result  of  six  weeks'  work  ;  while,  in  addition  to  this,  one  man  got 
from  28  to  30dwts.,  but  1  was  unable  to  ascertain  how  long  it  took 
him  to  get  this  amount. 

This  district  was  originally  prospected  by  H.  Swincer,  who  is 
said  to  have  obtained  a  little  alluvial  gold  here  about  four  years  ago  ; 
a  couple  of  years  later,  Kirkpatrick  and  party,  as  the  result  of  several 
weeks'  work,  obtained  a  few  ounces  of  alluvial  gold ;  1  was  unable  to 
ascertain  the  exact  amount,  but  it  was  said  to  be  somewhere  about 
lOozs. 
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As  regards  the  reefing  possibilities  of  the  district,  I  do  not  think 
anything  of  importance  is  likely  to  be  found  in  this  line.    Quart z 
,  reefs  are  certainly  fairly  numerous,  but  they  are  small  and  Tery 
irregular,  being  for  the  most  part  merely  short  lenses  or  gashes 
running  with  the  foliation  of  the  greenstones,  and  are,  I  think, 
not  likely  to  live  to  any  great  depth ;   they  are  also  much  broken 
and  distoited,  owing  to  the  intrusions  of  granitic  dykes.    The  quarts 
is  white  and  glassy,  and,  as  far  as  tested,  very  low  in  its  gold  con- 
tents ;  a  large  number  of  samples  were  "  dollied  "  by  myself,  and  the 
best    result   obtained  was  only  slightly  better  than  a  trace,  mo^t 
of  them  being  blanks.     There  is,  however,  one  fairly  well-defined 
line  of  reef — or,  rather,  line  of  lense^- — traceable  on  the  surface  in 
a  north  and  south  direction  for  a  distance  of  about  10  chains,  the 
largest  continuous  length  of  quartz  being  about  60  feet,  and  having 
a  maximum  width  of  about  three  feet ;    it  is,  however,  broken  in 
several  places  by  granitic  intrusions,  and  the  lenses  of  stone  are 
likely  to  behave  just  as  irregularly  vertically  as  they  do  longitu- 
dinally, m 

The  stone  in  this  line  is  the  typical  white  glassy  quartz,  and 
near  the  north  end  has  a  considerable  quantity  of  carbonate  of  copper 
associated  with  it,  as  well  as  occasional  small  pockets  of  galena. 
This  line  was  carefully  sampled  by  myself,  and  a  large  number  of 
samples  dollied,  the  best  prospect  obtained  being  equal  to  about 
1  to  *2dwts.  per  ton.  A  few  of  the  samples  gave  traces  of  gold,  but 
the  majority  of  them  were  blanks. 

Almost  every  one  of  these  reefs  show  signs  of  having  been 
sampled  several  years  back,  and  the  area  of  possible  auriferous 
country  is  so  restricted  that  two  or  three  men  could  thoroughly 
prospect  it,  from  a  reefing  point  of  view,  in  a  couple  of  weeks,  and 
1  am  of  opinion  that  this  has  already  been  done.  The  country  rock 
is  extremely  hard  right  on  the  surface,  and  under  existing  con- 
ditions, i^.,  with  the  nearest  battery  60  miles  away,  and  over  heavy 
sand  at  that,  reefs  would  have  to  be  exceptionally  rich  to  be  of  any 
Use  to  the  prospectors,  and  I  do  not  think  there  are  any  reefs  of  this 
description  in  the  locality ;  and,  in  my  opinion,  even  if  the  reefs 
were  of  fair  grade,  there  is  nothing  of  sufficient  size  or  regularity 
to  warrant  even  the  thought  of  erecting  a  battery  on  the  spot. 

With  regard  to  other  possible  finds  in  the  vicinity,  from  per- 
sonal observations,  there  is  no  auriferous  country  to  the  south  until 
the  Cosmo  Newberry  Ranges  are  reached;  none  south-easterly  till 
Mount  Warren — and  this  is  an  exceedingly  poor  belt ;  and  none 
westerly  or  south-easterly  till  the  Duketon-Erlistoun  belt.  To  the 
north  and  north-east,  beyond  Lake  W^ells,  low  granite  ranges  &nd 
sand  plains  extend  as  far  as  can  be  seen,  and  these  are  said  to  extend 
in  this  direction  for  practically  an  unlimited  distance. 
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Qranite  Rocks  near  Cosmo  Newberry. 
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As  to  the  water  supply  of  the  locality,  a  well  has  been  sunk 
on  the  eastern  fall  of  the  hills,  about  a  mile  and  a-half  from  the  lake, 
in  which  water  was  struck  at  about  30  feet.  This  water  is,  however, 
too  salt  to  be  of  use  even  as  stock  water.  If  a  well  was  put  down 
on  the  other  faU,  I  think  the  chances  are  that  this  would  probably 
be  salt  too,  as  the  lake  runs  round  this  side  of  the  hills  as  well,  though 
at  a  somewhat  greater  distance— about  six  miles.  I  do  hot  think 
^  permanent  fresh  water  well  is  likely  to  be  found  in  the  locahty. 
The  present  water  supply  is  from  a  soak  in  a  small  creek  eighteen 
direct  miles  f  roiri  the  "  find  "  along  the  Duketon  road ;  water  has 
to  be  carted  from  here  to  the  **  find  "  over  heavy  sand,  and  the  supply 
is  only  very  limited,  and  unless  replenished  by  rain  is  not  likely  to 
last  many  more  weeks.  Between  this  and  Duketon  there  is  no  water 
except  at  a  rock  hole  six  miles  from  the  soak ;  this,  however,  is  most 
probably  dry  by  now  as  there  were  only  a  few  gallons  of  water  in 
it  early  in  November. 

I  am  hardly  of  opinion  that  the  **  find  "  is  of  sufficient  promise 
to  warrant  the  Government  going  to  the  expense  of  putting  down 
wells  along  the  road,  but  if  these  are  sunk,  almost  the  only 
places  where  they  could  be  put  would  be  (1)  on  the  cork  tree  flat, 
16  miles  from  Duketon,  and  (2)  on  the  creek,  a  little  below  the 
present  soak,  and  I  am  not  in  great  hopes  of  a  supply  being 
obtainable  at  either  place,  especially  at  (1) — that  is  in  shallow  weUs. 
If  these  wells  are  put  down — And  this  applies  to  all  shallow 
wells  in  the  out  back  country — I  would  very  strongly  advise  that 
they  should  be  sunk  in  the  summer  season,  for  if  a  supply  is 
met  with,  then  it  can  fairly  safely  be  relied  upon  as  permanent, 
whereas  if  they  are  put  down  in  the  winter — usually  the  wet  season 
—a  fairly  heavy  supply  of  soakage  water  is  often  met  with  which 
goes  dry,  or  nearly  so,  before  the  dry^season  is  over,  and  this  is  often 
a  very  serious  matter  in  that  part  of  the  State.  The  Cosmo  New- 
berry Government  No.  2  Well  is  a  case  in  point ;  this  well  is  now 
only  making  a  few  gallons  of  water  per  day,  and  that  only  after 
it  has  been  sunk  another  five  or  six  ieet  by  private  parties. 

CHAS.  G.  GlBSbX,  B.K 

Assistant^G  eologist. 
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PREFATORY      NOTE. 


fWINO  to  there  being  no  officer  of  the  Geological  Survey  Staff 
available.  Dr.  Jack  was  specially  commissioned  by  the  Public 
^Urks  Department  to  report  upon  the  prospects  of  obtaining  artesian 
vater  in  the  Kimberley  Division. 

His  report,  and  the  explanatory  map,  on  being  submitted  to 
the  Government,  were  ordered  to  be  printed  for  public  information, 
M  one  of  the  series  of  the  Ge(>logical  Survey  publications. 

The  index  to  names,  places,  etc.»  occurring  in  the  report  has 
been  prepared  by  Mr.  P.  J.  Atkins,  Clerk  of  the  Geological  Survey. 

A.  GIBB  MAITLAND, 

Government  Geologist. 
Geological  Survey  Office, 
Perth,  16th  July,  1906. 
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The  Prospects  of  Obtaining  Artesian  Water  in  the 
Kimberley  District. 


I  beg  to  report  tliat,  in  accordance  with  my  instructions,  I  left 
Perth  and  Fremantle  on  29th  October  last  and  reached  Wyndham  by 
ft  on  1.3th  November.  After  making  an  examination  of  the  neigh- 
iwrhood  of  the  township,  and  having  completed  my  arrangements 
» the  journey,  I  left  Wyndham  on  20th  November,  making  for 
Dffby  overland,  by  a  route  determined  by  the  object  of  the  inquiry. 
B&Ting  arrived  at  Derby  on  9th  January,  1  embarked  on  the  1 7th 
ind  reached  Perth  on  the  27th. 

The  details  of  the  overland  journey  are  given  in  the  "  Itiner- 
ry'  appended  to  this  Report,  and  may  be  followed  on  sheets  128, 
ol35,  and  141  and  142  of  the  300-Chain  Map,*  which  have  been 
Mogically  coloured;  a  reduced  map  on  the  scale  of  12  miles  per 
ach  is  attached.  The  main  route  amounted  to  714  miles,  with 
iciirsions  by  buggy,  on  horseback,  or  on  foot,  amounting  to  about 
lO  miles  more.  To  the  Itinerary  there  are  added  noises  on  the  water 
apply  at  the  camps  (43  in  number)  and  at  various  points  along 
fe  loute.  These  notes  may  be  of  service  to  future  travellers,  as 
Ifcey  lepresent  the  actual  condition  of  things  during  the  severest 
rought  which  has  yet  been  experienced  by  the  white  settlers  of  the 
krict.  The  maps  of  the  Lands  Department  show  numerous 
pools  **  and  "  springs  "  which  I  found  dry,  and  which  are  not  to 
e  relied  on  except  in  good  seasons. 

The  "  wet  season  "  of  1903-4  had  been  more  or  less  a  failure 
Borer  the  district,  and  that  of  1905-6  was,  at  the  time  of  my  visit, 
Perdue,  so  that  I  saw  the  country  at  what  it  is  to  be  hoped  was 
a  very  worst.  "  Dry"  camps,  to  which  we  had  to  carry  water, 
l»d  to  be  made  if  there  was  a  prospect  of  feed  for  the  horses.  At 
4er  camps,  wo  had  to  "  spell "  in  order  to  allow  the  horses  to  re- 
over  from  the  effects  of  starvation  stages  behind,  or  to  fortify  them- 
Blves  for  similar  stages  in  front  of  them.  Moreover,  as  the  intense 
teat  (reaching  114  degrees  F.  and  generally  well  over  100)  made 
(imp<«sible  to  work  the  horses  between  10  a.m.  and  3  p.m.  with- 
W  danger  to  their  lives,  valuable  time  had  to  be  wasted.  Under 
k  circumstances,  the  route  aimed  at  had  often  to  be  abandoned 
^  favour  of  one  determined  by  consideration  of  grass  and  water, 
3ui  visits  to  certain  desirable  places  had  to  be  abandoned  because 

•  Lands  Department  LithographB,  1904. 


Digitized, 


i.by  Google 


8 

neither  of  these  necessaries  was  to  be  met  with-  We  were,  however, 
so  far  fortunate  in  that  we  now  and  then  found  water  from  local 
showers,  although  these  had  been  either  too  light  or  too  recent  to 
produce  any  "  spring "  in  the  grass,  while  in  the  latter  part  d  the 
journey  rain  had  fallen  long  enough  before  we  arrived  to  make 
feed  abundant,  and  we  suffered  littlt;  inconvenience  beyond  an  occa- 
sional wetting-  None  of  the  large  rivers  which  lay  across  our  path 
had  begun  to  flow. 

The  main  route  (which  is  laid  down  on  the  maps)  running  south- 
east from  Wyndham,  touching  the  Northern  Territory  south  of 
the  16th  parallel,  thence  proceeding  southward  on  the  Western  Aus- 
tralian side  of  the  border  to  IG  degrees  25  minutes  south  latitude, 
aouth-westward  to  Hall's  Creek,  the  metropolis  of  the  Kimberley 
Goldfield,  and  westward  and  north-westward  to  Derby,  kept,  viih 
slight  exceptions,  within  the  drainage  areas  of  the  two  great  rivers, 
the  Ord  and  Fitzroy  and  their  tributaries.  The  only  inhabited 
places  passed  on  the  way  were  Goose  Hill,  Ivanhoe,  Argyle,  Rose- 
wood, and  McKellar's  Stations,  Argyle  (Wild  Dog)  Police  Station. 
Springvale,  Texas,  Ord  River,  Nicholson  and  Flora  Valley  Stations, 
Hall's  Creek  township  and  telegraph  office,  Langley's  and  FosbO 
Hill  Stations,  the  Fitzroy  telegraph  office,  the  Fitzroy  Crossing  police 
station  and  hotel,  Oscar  Range,  Balmaningarra  and  Meda  Stations- 
Although  considerable  portions  of  this  track  are,  as  a  rule,  only 
used  by  travellers  on  horseback,  the  whole  of  it  may  be  set  dowu 
on  the  map  as  practicable  for  vehicles — provided  the  passengers 
<5arry  with  them  a  pick,  shovel,  and  axe. 


Geological    Formations. 


S.    Carboniferous  Sandstone. 

L.    Carboniferous  (?)  Limestone. 

D.    Devonian  Sandstone,  Grit,  and  Limestone. 

M.    Metamorphic  Rocks : — Slates,  Schists,  Gneisses, etc.  (Silu- 
rian. Cambro-Silurian  or  Cambrian). 

G.    Granite. 

B.  Basalt 
The  pioneer  geological  observer  was  Mr.  Edward  T.  Hardman, 
of  H.M.  Geological  Survey  of  Ireland,  who,  in  1883  and  1884,  accom- 
panied the  "  Kimberley  Survey  Expedition,"  under  Mr.  Harry  F. 
Johnston,  now  Surveyor  General  Starting  within  a  few  days  (rf 
his  arrival  in  the  colony,  without  any  previous  acquaintance  with 
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the  Australian  bush,  and  practically  without  maps — since  the  ex- 
pedition was  only  laying  the  foundation  of  the  excellent  topography 
now  available — Mr.  Hardman,  with  a  keen  eye  and  intuition 
amounting  to  genius,  sketched  on  broad  lines  the  geological  features 
of  the  district,  at  the  same  time  pointing  out  its  economic  import- 
ance. It  is  true  that  the  Kimberley  Goldfield  to  which  he  directed 
attention  has  not  taken,  and  may  never  take,  a  high  rank,  but  his 
irritings  attracted  the  men  whose  further  prospecting  has  resulted 
in  Western  Australia  occupying  a  leading  place  among  gold  pro- 
ducers. He  wrote  two  reports  (1884  and  1885)  "  On  the  Geology 
of  the  Kimberley  District,"  accompanied  by  two  geological  maps,  the 
first  embracing  the  district  from  Broome,  via  Derby,  to  Mount  Fair- 
bairn,  and  the  second  that  from  Mount  Fairbairn  north-eastward 
to  the  Northern  Territory  in  latitude  17  degrees  south.  Although 
both  reports  and  maps  are  of  extreme  value,  they  bear  internal 
evidence  that  the  printing  had  not  the  advantage  of  the  author's 
supervision. 

In  1891,  Mr.  Harry  Page  Woodward,  then  Government  Geolo- 
gist, traversed  the  country  between  Wyndham  and  the  Goldiields, 
his  observations  supplementing  those  of  Hardman,  especially  to 
the  north  and  by  a  route  west  of  my  own,  so  that  geological  lines 
can  be  extended  with  confidence. 

In  1901,  Mr.  A.  Gibb  Maitland,  Government  Geologist,  went 
out  ih  search  of  an  alleged  area  of  auriferous  country  between  the 
15th  and  16th  degrees  of  south  latitude.  No  detailed  report  has 
yet  been  issued,  but  a  synopsis  is  given  in  the  Annual  Report  of  the 
Geological  Survey  for  1901.  Although  Mr.  Maitland's  travels 
demonstrated  the  absence  of  the  expected  auriferous  region,  they 
were,  as  will  be  seen  later,  of  high  importance  in  their  bearing  on 
the  question  of  artesian  water. 

Carboniferous  (8.,L.). 

This  formation,  as  understood  by  Hardman,  is  divisdble  into 
an  Upper  or  Sandstone  (S. )  and  a  Lower  or  Limestone  (L.)  series.  1  he 
latter  he  describes  as  having  been  observed  by  him  to  be  succeeded 
conformably  by  the  former  at  the  Haughton  Range  in  latitude  19 
S.  and  longitude  127  E.  (Second  Report,  p.  27).  All  that  I  have 
seen  is  consistent  with  this  order  of  succession.  Hardman  does 
not  intend  to  convey,  nor  do  I,  that  the  Sandstone  member  consists 
entirely  of  sandstone,  or  the  Limestone  member  of  limestone.  In 
the  one,  however,  sandstone  and  other  purely  sedimentary  rocks 
prevail,  while  in  the  other  limestones  predominate. 

The  Upper  or  Sandstone  series  (S.)  was  first  seen  by  me  at  Wynd- 
ham and  thence  northward  down  the  west  arm  of  the  estuary  which 
widens  out  into  Cambridge  Gulf.  It  may  be  regarded  as  typically 
developed  in  the  Bastion  Ranges,  at  Wyndham.    In  these  ranges. 
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ivhich  attain  a  maximum  elevation  of  1,068  feet,  escarpments  of 
sandstone  present  their  steepest  faces  to  the  north-west,  and  dip 
at  a  low  angle,  say  seven  degrees,  to  the  south-east.  Eastward, 
similar  rocks  (House  Roof  HiU,  etc.)  extend  to  the  border  of  the 
Northern  Territory.  They  are  divided  from  rocks  which  I  regard 
as  Devonian  by  an  east  and  west  line  running  south  of  Wyndham 
and  the  "  House  Roof  Crossing  *"  of  the  Ord  (see  Sheet  142*).  Mr. 
Maitland  informs  me  that  the  Wyndham  beds  extend  as  a  continu- 
ous formation  westward  to  the  mouth  of  the  Prince  Regent  River, 
and  have  a  prevailing  dip  to  the  west. 

The  sandstones  themselves  are  white,  although  they  frequontly 
weather  red  or  yellow,  and  are  sometimes  almost  hard  enough  to 
deserve  the  name  of  quartzites.  With  them  are  associated  shales, 
which  form  the  bulk  of  the  hills  open  to  observation,  although  from 
their  softness  they  are  less  conspicuous  thin  the  sandstones.  The 
shales,  so  far  as  my  observation  goes,  are  absolutely  unaltered,  and 
are  of  the  usual  blue,  grey,  and  bbck  Qirboniferous  type,  although 
they  may  weather  to  red  or  yellow. 

In  Sheet  141*  only  a  very  small  area  of  the  Upper  Carboni- 
ferous rocks  is  mot  with  between  Mount  Brooking  and  the  border 
of  the  Northern  Territory.  Seventy  miles  farther  to  the  south 
(Sheet  132*)  the  Upper  Carboniferous  forms  the  broken  tableland 
of  which  Mount  Elder  is  the  most  conspicuous  fragment.  The 
tableland  lies  between  the  Negri  and  Ord  Rivers,  both  of  which 
axpose  the  underlying  "  Limestone "  series.  West  of  the  Ord,  the 
sandstones  extend  from  the  Glass  Hill  to  the  Dixon  Range,  present- 
ing long  cliffs  surrounded  by  high  "  downs."/)  .-j  /  - 1  ^  ' 

The  formation  is  next  met  with  at  Flora  Valley  Station,  east 
of  Hall's  Creek  (Sheet  131*)  where  the  sandstones  rise  to  con- 
siderable elevations  in  Gullana  Hill  north  and  Mount  Timperley 
south  of  the  station,  and  the  shales  form  open  "  downs." 

Jfc  ,  Granite  and  Metamorphic  and  Devonian  rocks,  all  older  than 
•Carboniferous,  occupy  the  next  160  miles  to  the  west  along  mv 
route,  and  it  is  not  till  a  few  miles  below  the  Fitn-oy  Crossing  that 
the  Upper  Carboniferous  formation  re-appears.  Here  it  is  seen  in 
juxtaposition  to  the  Limestone  or  Lower  member  of  the  formatioD, 
and  there  is  no  reason  to  doubt  that  the  latter  underlies  the  former, 
4M3  was  observed  by  Hardman  at  Mount  Abbott  to  the  south-east. 
The  line  of  demarcation  between  the  two  runs  to  the  nortb-wesc, 
along  the  flanks  of  the  Oscar  and  Napier  Ranges,  an  enormous 
area  of  *"  pindan "  country,  diversified  by  sandstone  tablelands,  mark- 
ing the  extension  of  the  Upper  or  Sandstone  series  of  Carboniferous  j 
rocks  from  the  George  Range  to  Derby. 

The  Lotoer  or  Limestone  Member  (L.)  of  the  series  is  not  met 
with  north  of  the  Negri  River.    It  occupies  the  valley  of  that  River 

*  L&ndii  Department  Lithofn«phs.  1904. 
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to  the  east  of  the  Mount  £lder  Tableland,  where  it  rises  into  Mount 
Panton  (Northern  Territory),  and  forms  high  "  downs "  up  the 
valley  of  the  Ord  from  its  junction  with  the  Negri  south-westward 
to  a  point  about  five  miles  beyond  the  Hardman  Range  where  it  rests 
on  bedded  basalts. 

From  the  "Rough  Range"  (Sheet  130*)  north-westward 
to  the  Napier  Range  (Sheet  134*)  the  limestone  series  attain 
a  most  remarkable  development.  The  Oscar  Range,  as  seen  from 
the  south-west,  shows  a  rectilinear  rampart  of  limestone,  47  miles 
in  length,  which  has  all  the  appearance  of  being  the  edge  of  a  hori- 
zontal tableland.  This  impression,  however,  is  found,  on  close  in- 
spection, to  be  erroneous,  as  the  limestone  of  the  rampart  is  seen 
to  rest  unconformably  on  the  slates  and  schists  which  compose  the 
core  of  the  range,  and  to  dip  to  the  south-west  at  30  degrees.  My 
route  in  this  locality  followed  the  telegraph  line,  which  is  carried 
along  the  flat  at  the  foot  of  the  "  rampart."  In  this  flat  the  dip 
of  the  limestone  beds  is  seen  to  decrease  to  15  and  even  10  degrees, 
and  there  is  every  reason  to  believe  that  the  limestones  pass  under 
the  sandstones  on  the  south-west  side  of  the  telegraph  line.  In  the 
Geikie,  Hull,  and  Rough  Ranges  (Sheets  129  and  130*),  the  out- 
crop of  the  Limestone  series  is  many  miles  in  breadtL 

The  Sandstone  series,  according  to  Hardman  (Second  Report* 
p.  2.*)),  contain  an  assemblage  of  fossils  undoubtedly  Carboniferous. 
The  list  from  the  Limestone  series  comprises  fossils  equally  Carboni- 
ferous (Loc.  ch:.,  p.  26).  Mr.  H.  A.  Foord,  however,  in  the  Geological 
Magazine  for  1900,  describes  several  Devonian  fossils  presented  by 
Hardman  to  the  British  Museum  before  his  death.  The  fossils  in 
question,  according  to  the  labels,  came  from  the  Rough  Range 
and  Mount  Pierre,  localities  from  which  many  of  his  Carboniferous 
fossils  were  derived. 

At  Minnie  Pool  (Sheet  130*),  near  Mount  Pierre,  1  observed 
some  indication  that  the  limestone  region  mapped  as  Carboniferous 
con3ists  partly  of  limestones  of  an  older  date.  At  the  head  of  the 
P«l  is  a  w^ell-bedded  limestone  dipping  to  the  west  at  25  degrees. 
Between  this  point  and  the  hill  a  quarter  of  a  mile  to  the  south, 
vertical  beds  of  mica  schist  with  a  north  and  south  strike  are  met 
with.  The  hill  itself  is  composed  of  a  limestone  in  beds  which  dip 
to  the  south-east  at  80  degrees.  Its  strong  Devonian  aspect  struck 
nxe  at  once.  Some  layers  were  almost  entirely  composed  of  corals 
in  very  bad  preservation,  but  after  a  good  deal  of  searching  I  obtained 
three  specimens  which  I  sent  to  Mr.  Robert  Etheridge,  Director 
of  the  Australian  Museum,  Sydney.  Mr.  Ktheridge  writes  that 
the  corals  are  Stromatoporoids,  and  are,  therefore,  either  Silurian 
or  Devonian,  certainly  not  Carboniferous. 

There  is  always  the  possibility  that  Hardman' s  determinations 
^-^pparently  made  in  the  field — were  less  accurate  than  those  of 
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a  palseoatological  specialist  to  whom  the  whole  of  the  literature 
of  the  subject  and  the  collections  of  museums  are  available.  At 
the  same  time,  I  do  not  question  his  ability  to  appreciate  the  signi- 
ficance of  the  general  facies  of  the  assemblage  of  fossils  with  which 
he  was  defiling.  Either  there  are,  in  the  locality  in  question,  separable 
Carboniferous  and  Devonian  strata,  or  the  same  strata  contain  a 
Devoao-Carboniferous,  just  as  certain  formations  in  the  Eastern 
States  contain  a  Carbonifero-Permian  fauna.  Any  fuller  discussion 
of  this  question  would  be  out  of  place  in  a  report  dealing  with  the 
specific  question  of  artesian  >*ater,  on  which  it  has  no  practical  bar- 
ing. 

Devonian  (D). 
A  formation  clearly  older,  more  highly  metamorphosed,  and 
more  violently  contorted  than  the  Carboniferous,  and  yet  neither 
so  much  metamorphosed  nor  so  violently  contorted  as  the  sbtea 
and  schists  of  the  Goldfields,  was  provisionally  referred  by  Hardnian 
to  the  Devonian.  It  consists  mainly  of  indurated  sandstones,  with 
beds  of  limestone.  The  sandstones  are  frequently  so  altered  by  the 
solution  and  redeposition  of  their  silica  that  their  original  texture 
is  either  wholly  obliterated  or  can  only  be  recognised  by  following 
lines  of  coarser  or  finer  grains,  and  in  places  may  justly  be  designated 
"  quartzites."  Hardman  first  met  with  them  in  the  south-western 
face  of  the  King  Leopold  Ranges,  which  he  followed  from  north- 
west of  Mount  Broome  (Sheet  134*),  south-westward  to  Mount 
Huxley  and  Mount  Fairbairn  (Sheet  130*).  In  this  region,  my 
route  (in  the  opposite  direction)  joined  his  at  Mount  Fairbairn, 
where  the  sandstones  have  sufi'ered  (so  far  as  I  am  aware)  the  ex- 
treme of  metamorphism  in  the  direction  of  quartzite.  It  is  not 
surprising  that  he  should  have  begun  by  classing  this  quartzite  as 
part  and  parcel  of  the  altered  rocks  of  the  Goldfields,  and,  as  a  matter 
of  fact,  in  his  first  report  and  first  map  he  did  so.  Subsequently* 
however,  as  he  travelled  east  and  north-east,  he  classed,  in  his  second 
report,  the  same  rock  in  the  Albert  Edward  Range  (where  it  is  less 
altered)  as  Devonian.  But  for  the  absence  of  opportunity  for  re- 
vision and  his  untimely  death,  he  woald,  in  all  probability,  ha^e 
altered  his  first  map  in  accordance  with  the  results  of  his  newer 
observations. 

In  my  traverse,  the  Devonian  rocks  were  first  met  with  »t 
Goose  Hill,  12  miles  from  Wyndham  (Sheet  142*),  and  they  occur 
to  the  south  of  a  line  drawn  from  thU  point  eastward  to  the  Northern 
Territory.  They  form  the  ranges  on  the  left  bank  of  the  Ord  River 
west  of  the  Ivanhoe  Stud  Suation,  as  far  south  as  the  slopes  of  Mount 
Hensman  (Sheet  141*),  where  they  abut  on,  and  are  evidently 
divided  by,  a  fault  from  the  "  Siluro-Cambrian"  slates  and  schists 
of  the  Carr  Boyd  Ranges.  From  Mr.  Woodward's  traverse,  we 
are  enabled  to  extend  their  area  to  the  Saw  and  Deception  Ranges 
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About  40  miles  to  the  west.  On  the  line  of  my  traverse,  they  have 
h  general  dip  to  the  east  at  about  30  degrees,  while  in  the  Saw  Range 
they  are  highly  contorted  and  dip  to  the  north-west  at  70  degrees. 
Where  I  saw  them  they  were  hard  and  quartzite-like  on  the  surface, 
but  when  broken  presented  no  very  marked  appearance  of  meta- 
morphism. 

So  far  as  I  could  make  out  from  my  route,  which  here  took  me 
farther  to  the  east,  Mount  Brooking  and  Mount  Misery  form  a 
Devonian  mass  on  the  south-eastern  side  of  the  Carr  Boyd  Ranges. 
Woodward  notes  the  occurrence  of  "  Devonian  Ridges "  east  of 
McPhee  Creek,  at  and  south  of  Trig.  Station  C.N.  8,  and  in  this 
locality  the  Devonian  rocks  apparently  rest  on  granite. 

Farther  to  the  south  I  traced  a  "  wall "  of  highly  inclined  lime- 
stone from  Rosewood  Station  south-westward  to  the  Behn  River, 
and  was  informed  by  Mr.  F.  C.  HiU,  of  Lissadell  Station,  that  it  can 
be  traced  south-westward  to  near  Mount  Pitt,  a  total  distance  of 
about  45  miles.  A  similar  "  wall "  runs  south-souttwest  from  the 
"Sugar  Springs"  for  about  10  miles.  Both  of  these  masses  stand 
up  in  the  midat  of  basaltic  "  downs "  precisely  as  if  they  were  dykes 
or  veins.  It  would,  of  course,  be  absurd  to  imagine  them  to  be 
either  the  one  or  the  other,  and  I  can  only  suppose  that  they  are 
"  knife-edge "  ridges  of  the  old  land  surface,  over  the  lower  denuded 
portions  of  which  the  molten  basic  lavas  were  poured. 

The  Osmond  Range,  extending  for  about  40  miles  south-west 
of  the  Negri  River  (Sheet  132*),  although  I  only  saw  it  from  a 
distance,  is  obviously  composed  of  rocks  dipping  south-south-east 
at  30  degrees,  and  identical  with  those  of  the  Ivanhoe  Stud  Station, 
and  I  have  no  hesitation  in  mapping  it  as  Devonian-  It  lies  be- 
tween gneisses  and  schists  (Woodward)  on  the  north-west  and  the 
Carboniferous  rocks  (Upper  and  Lower  series)  of  the  Ord  Valley. 
In  all  probability  some  of  the  ranges  between  Osmond  and  Turkey 
Creek  are  of  the  same  age. 

^^The  Albert  Edward  Range,  occupying  the  left  (west)  bank  of 
the  kvire  River  (Sheets  131  and  132*),  and  flanked  on  the  west 
by  the  slates,  schists,  etc.,  of  the  Goldfield,  is  composed  of  grits,  sand- 
stones, shales,  and  limestones.  The  sandy  beds  which  greatly  pre- 
dominate, are  somewhat  indurated,  but  cannot,  except  occasionally, 
be  spoken  of  as  "  quartzites."  The  strata  have  a  prevailing  south- 
south-westerly  dip,  varying  from  20  to  45  degrees,  and  frequently 
coincident  with  the  dope  of  the  eastern  side  of  the  ranga 

The  Hardman  Range  (Sheet  132*),  is  composed  of  rocks 
identical  with  those  of  the  Albert  Edward,  although  coloured  on 
Hardman's  map  as  Upper  Carboniferous  limestone  "  downs,"  and 
is  evidently  a  portion  of  an  old  land  surface  too  high  to  be  covered 
by  the  deposit  of  Lower  Carboniferous  limestone.    It  is  impossible 
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to  explain,  otherwise  than  by  hurried  observations*  Hardman's 
identification  of  this  range  with  the  Upper  Carboniferous.  The 
range  is  composed  of  indurated  sandstones  precisely  similar  to  the 
rocks  of  the  Albert  Edward  Range,  which  he  has  mapped  as  De- 
vonian, and  absolutely  unlike  anything  which  he  has  mapped  dse- 
where  as  Carboniferous. 

From  the  Albert  Edward  Range  westward  through  the  slates 
of  the  Hall's  Creek  Goldfield  and  the  granite  which  dividas  the 
Elvire  and  Laura  drainage  basins,  nothing  more  is  seen  of  the  De- 
vonian formation.  It  re-appears,  however,  in  a  low  range  west  of 
the  head  of  the  Laura  (Sheet  130*),  where  it  consists  of  indurated 
sandstones  of  the  Albert  Edward  type.  Hardman  maps  it  as  "  quarti- 
ites  and  altered  grits "  of  Lower  Silurian  or  Cambro-Silurian  age, 
and  includes  Mount  Barrett,  to  the  north-east,  in  the  same  mass. 
Although  I  have  only  seen  Mount  Barrett  from  a  distance,  it  is  so 
obviously  diflferent  from  the  indurated  sandstones  of  the  head  of 
the  Ijaura  that  I  hesitate  to  regard  it  as  of  the  same  age. 

The  Ramsay  Range  (Sheet  130*),  composed,  according  te 
Hardman,  of  "  hard  red  grits,"  is  mapped  by  him  as  Devonian. 
As  seen  by  me  from  the  north-east  it  appeared  to  be  identical  with 
the  Laura  mass,  the  strata  dipping  at  20  degrees  to  the  north-west. 

Masses  of  granite,  gneiss,  and  schists  intervene  between  the 
Laura  and  Dead  Horse  Creek  (241  mile  post,  of  the  telegraph  line), 
where  the  next  outcrop  of  the  Devonian  rocks  is  crossed.  Tliis 
place  is  on  the  summit  of  an  anticlinal  arch,  the  indurated  sandstones 
dipping  to  the  north  to  form  the  Mueller  Range  and  to  the  south 
to  form  low  hills  which  have  not  been  dignified  with  a  name.  Far- 
ther west,  it  will  be  noticed  that  the  indurated  sandstones  of  the 
Mueller  Range,  dipping  to  the  north-west,  are  absolutely  continuous 
with  those  of  the  Lubbock  Range  dipping  to  the  south-east.  Hard- 
man  has,  however,  mapped  the  former  as  "  quartzite  and  altered 
grit "  of  **  Silurian  or  Cambro-Silurian "  age,  and  the  latter  as  De- 
vonian- In  his  report  Hardman  insists  on  the  identity  of  the 
Mueller  Range  with  the  King  Leopold  Range,  with  which  I  entirely 
agree,  in  so  far  as  the  southern  end  of  the  latter  (which  is  all  that 
I  have  seen)  is  concerned.  In  my  view,  the  Lubbock  Range  and  the 
Mueller  Range  (and  therefore  the  King  Leopold  Range)  are  newer 
than  the  "  Silurian  or  Cambro-Silurian "  rocks  of  the  Goldfielda, 
and  identical  with  the  Albert  Edward  Range,  which  I  agree  \rith 
Hardman  in  calling  Devonian. 

ill  ^ount  Bertram,  west  of  the  Lubbock  Range,  consisting  of "  hard 
brown  grits  and  flags,  with  slates  and  limestones  rolling  at  high 
angles,"  is  also  mapped  by  Hardman  as  DevonisEn. 

The  gorge  of  the  Margaret  River,  dividing  the  Mueller  from  the 
King  Leopold  Range,  shows  beds  of  white  hardened  grits,  dipping 
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at  high  aogles  to  the  north-west.  About  tea  miles  farther,  similar 
sandstoaes,  indurated  to  the  point  of  being  altnoat  quartzites,  form 
a  sharp  anticline,  the  strata  on  the  north  being  part  of  the  King 
Leopold  Range  and  those  on  the  south  being  almost  immediately 
faulted  against  a  granitic  mass. 

Lest  it  should  appear  that  the  above  remarks  are  mainly  a 
criticism  of  Hardman's  report  and  maps,  I  should  like  to  make  it 
clear  that  no  one  is  more  fidly  aware  of  their  value  than  I  am.  At 
the  same  time  I  may  say  that,  if  I  have  made  corrections,  I  believe 
that  they  are  only  such  as,  had  Hardman  lived  to  review  his  com- 
pleted labours,  he  would  himself  have  made.  The  advantage  which 
I  had  over  him  in  having  in  my  possession  fairly  reliable  maps,  while 
he  had  practically  none,  is  one  which  only  a  field  geologist  can  fully 
realise. 

Silurian,  Cambro-SilnriaiL  or  Cambrian  (M). 

Large  areas  of  metamorphic  rocks,  slatey,  schistose,  and  gneissic, 
were  provisionally  regarded  by  Hardman  as  Lower  Silurian  or  Cam- 
bro-SUurian.  and  in  these  occur  the  auriferous  veins  of  the  Kimberley 
Goldfields.  Ihere  is  little  physical  evidence  as  to  their  age,  beyond 
the  fact  that  they  are  overlaid  by  Devonian  rocks.  The  palaeon- 
tological  evidence  is  also  exceedingly  meagre,  and,  scientifically 
speaking,  ought  to  be  ignored,  as  the  two  localities  from  which 
Hardman  collected  Cambrian  fossils  (Salterella  Hardmani  and 
Olenellus  ?  Forresti),  have  been  defined  too  vaguely  for  identification 
as  "  Kimberlej'  District "  and  **  River  south  of  Base  Line. "  As 
the  only  way  in  which  these  rocks  affect  the  question  now  at  issue 
is  that  they  cover  an  area  in  which  artesian  water  is  not  to  be  ex- 
pected, they  may  be  passed  over  with  the  mere  record  of  where  they 
oocur. 

They  were  first  met  with  by  me  at  Mount  Hensman  (Sheet 
141*),  and  it  is  believed  that  they  form  the  whole  or  the  greater 
part  of  the  Carr  Boyd  Ranges.  Next  they  form  a  broad  belt  extend- 
ing between  the  granite  of  the  upper  waters  of  the  Ord  on  the  north- 
west and  the  Devonian  and  Carboniferous  rocks  on  the  south-east, 
from  the  Negri  River  Fouth-westward  to,  and  beyond,  the  Hall's 
Creek  Goldfieid  and  the  McClintock  Range  (Sheets  132,  131,  and 
130*).  Isolated  patches  are  met  with  in  the  Laura  and  Margaret 
valleys  (Sheet  130*),  where,  at  least  in  some  instances,  they  pass 
into  granites.  They  then,  according  to  Hardman,  form  a  broad 
belt  extending  to  the  north-west  from  the  Margaret  River  near 
Mount  Krauss  to  Mount  Amy  on  the  Barker  River  (Sheets  130, 
133,  and  134*).  This  area,  which  includes  the  auriferous  rocks 
of  Richenda,  is  beyond  my  personal  knowledge,  with  the  exception 
of  part  of  the  Oscar  Range,  where  the  slates,  etc.,  underlie  the  Car- 
boniferous (?)  limestone. 
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Oranite  (O). 
No  less  *  out  of  it,"  as  regards  artesian  water  possibilitiea,  are 
the  granites  which  lie  mainly  west  and  north-west  of  my  route. 
According  to  Woodward  and  Hardman,  an  extensile  area  of  thift 
rock  stretches  from  near  the  junction  of  McPhee  Greek  with  the 
Denham  River  south-westward  to  the  head  of  the  Elyire  River, 
(Sheets  141,  132,  133,  131,  and  130*),  a  distance  of  over  150 
miles.  I  crossed  the  prolongation  of  tlus  belt  west  of  Hall's  Creek 
on  the  upper  waters  of  the  Laura  and  Margaret  (Sheet  130*). 
Further  patches  were  traversed  along  the  telegraph  line,  west  of 
Dead  Horse  Creek,  and  from  the  gorge  of  the  Margaret,  between  the 
Mueller  and  Ring  Leopold  Ranges,  to  Minnie  Pool  (Sheet  130*) 
In  the  region  thus  known  to  me  the  granite  evidently  represents 
the  ultimate  stage  of  metamorphism  of  the  sedimentary  "  Silurian, 
Gambro-Silurian  or  Cambrian"  rocks. 

Basaltic  Bocks  CBh 

The  western  edge  of  what  was  designated  by  Hsrdman  "the 
Great  Antrim  Plateau,"  an  area  consisting  essentially  of  bedded 
basic  lavas,  is  mapped  by  him  as  extending  from  a  point  east  of  Flon 
Valley  Station  (Sheet  131*),  north  -eastward  to  Mount  Napier 
in  the  Northern  Territory  (Sheet  132*).  He  then  brings  it,  witk 
a  sweep  to  the  east,  north,  and  webt,  back  to  Western  Australis 
north  of  the  Negri  River  (Sheet  132*),  and  after  making  it  includs 
Mount  Close  and  its  vicinity,  takes  it  again  into  the  Northern  Ter- 
ritory in  lat.  16  degrees  45  minutes  south  (Sheet  132*),  a  litUe 
north  of  the  northernmost  limit  of  his  journey.  Travelling,  as  I  did, 
from  north  to  south,  I  first  came  on  the  basaltic  area  at  *  Fickle 
Bottle "  camp,  16  degrees  4  minutes  south  (Sheet  141*),  and  foUow- 
ed  it  along  the  border  for  47  miles  to  the  point  where  Hardman 
places  its  northern  limit. 

From  a  lithological  standpoint,  the  name  *  basalt  "  is  not  suffi- 
ciently comprehensive.  Hardman  describes  the  assemblage  of  toI- 
canic  rocks  as  consisting  of  "  many  varieties  of  basalt,  including 
dolerite  and  anamesite,  trachy-dolerites,  lavas,  volcanic  breccias,  and 
ash  beds,  ferruginous  wackenite,  etc.,"  and  it  is  certain  that  he  htf 
by  no  means  exhausted  the  list. 

As  regards  its  age,  Hardman  says  (2nd  report,  p.  19) :  "  That  it  is 
of  intermediate  age  between  the  Carboniferous  and  the  supposed 
Devonian  rocks  ia  certain,  for  within  a  short  distance  it  is  found 
resting  on  the  one,  and  covered  by  the  rocks  of  the  other  formatioo, 
as  at  the  junction  (and  a  few  miles  below  it)  of  the  Panton  and  Mvire. 
At  J/38  the  limestone  is  abo  seen  resting  on  the  trap  rock."  (Sheet 
132*). 

My  own  route  lay  a  few  miles  above  (t.«.,  south  oQ  the  jumction 
of  the  Panton  and  Elvire,  and  here  also  I  found  the  basalt  emerging 
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from  beneath  the  Carbomferou8(?)  limestones,  and  four  miles  farther 
west  overlying  the  Devonian  sandstones.  For  nearly  40  miles  to 
the  south  I  saw  the  Devonian  rocks  dipping  beneath  the  basalt. 
The  Antrim  Plateau,  therefore,  as  far  as  Hardman  saw  it,  must 
be  approximately  on  the  horizon  he  ascribes  to  it.  I  have,  never- 
theless, grave  doubts  whether  the  almost  equaUy  extensive  area 
of  basaltic  dou^ns  (as  far  as  Western  Australia  ia  concerned)  which 
I  traced  from  "  Pickle  Bottle  "  camp  to  the  right  bank  of  the  Negri 
River  is  not  of  much  later  date.  In  the  latter  region,  the  lava  has 
all  the  appearance  of  having  simply  leveUed  up  a  depression  formed 
by  the  converging  Bow  and  Ord  Rivers.  If  the  two  basaltic  areas 
are  really  continuous,  I  cannot  help  thinking  that  there  is  merely 
an  accidental  apposition  of  two  similar  masses  of  widely  different 
ages,  the  one  Devonian  and  the  other  probably  Tertiary.  In  what 
may  be  called  the  Argyle  area  (since  the  greater  part  of  it  is  included 
in  the  run  of  that  name),  the  basaltic  beds  are  nearly  horizontal 
and,  as  far  as  I  can  see,  overlie  tho  Carboniferous  (?)  limestone  of 
the  Negri  Valley.  They  have  covered  over  the  old  surface  of  the 
Ord  River  vaDey  with  the  exception  of  certain  "  knife-edge  "  ridges 
(rf  DevonianC?)  limestone  which  still  protrudes  above  its  level,  while 
other  underlying  limestone  masses  (near  Argyle  Station)  have  been 
disclosed  by  denudation  in  the  bed  of  the  Ord  River  and  its  vicinity^ 

There  is  some  probability  that  the  basalts  of  this  Argyle  area 
were  not  wholly  the  result  of  one  continuous  period  of  volcanic 
activity.  Just  above  what  is  known  as  the  **  Gorge  **  of  the  Behn 
River,  between  Rosewood  Station  and  Mount  Quirk,  is  a  dome  or 
*  puy  "  of  basalt,  apparently  the  centre  from  which  issued  the  lavas 
that  dip  away  from  it  to  the  south-west  and  north-east.  These 
basalts  must  have  been  leas  fluid  than  the  older  beds  which  form 
the  mass  of  the  Argyle  area,  since  their  comparatively  rapid  solidi- 
fication has  given  rise  to  a  thickening  in  the  neighbourhood  of  the 
vent  and  a  thinning  out  as  they  get  farther  away,  whereas  the  beds 
on  which  they  rest  appear  to  have  reached,  with  undiminished 
fluidity,  the  limits  of  the  depression  into  which  they  were  poured. 

In  a  word,  I  regard  the  basalts  of  the  Argyle  area  as  probably 
Tertiary,  and  as  the  newest  of  all  the  formations  represented  in  the 
Kiraberley  district,  with  the  exception  of  "  Pindan "  and  Recent 
Alluvium,  and  possibly  the  "  Upper  Tertiary  "  limestone  detected 
by  Hardman  on  the  summit  of  one  of  the  eminences  of  the  Mount 
Elder  Range. 

From  the  Geological  Map  accompanying  this  report,  "  Alluvium  " 
and  "  Pindan "  have  been  eliminated.  The  "  Alluvium "  is  really 
of  yery  limited  area,  although  Hardman  has  designated  wide  regions 
by  the  same  colour  as  those  "  where  soils  are  largely  distributed." 
He  had  naturally  never  seen  "  downs "  or  the  extensive  scale  on  which 
they  are  developed  from  the  decomposition  of  limestones  and  certain 
igneous  rocks  in  Australia,  and  did  not  realise  that  they  are  simply 
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decomposition  products  in  situ.  The  very  large  area  which  he  has 
coloured  as  ""  Pindan  Gravels  and  Boulder  Beds  *"  marks  an  instance 
of  the  decomposition  in  situ  (with  the  occasional  addiiicii 
of "  surface  wash  ")  of  sandy  and  gravelly  rocks,  mainly  Upper  Car- 
boniferous. "  Pindan "  it  may  be  explained,  is  supposed  to  be  aa 
aboriginal  word,  but  is  now  lo?ally  used  by  the  white  population 
to  distinguish  lightly  timbered  rolling  sandy  cojntry.  To  mako 
"  formation  "  of  "  pindan  '^  or  "  downs "  merely  tends  to  obscure 
our  conceptions  of  the  actual  geological  structure. 


Artesian    Water    Possibilities. 


(1.)  Wyndham. 

The  Carboniferous  rocks  of  Wyndham  consist  principally  of 
dark  bluish-grey  bhales,  varying  in  thickness  up  to  100  feet.  Where 
these  rocks  rise  into  mountain  masses,  the  fact  is  due  to  denudation 
having  been  arrested  by  the  outcropping  of  sandstone  beds,  which 
are  naturally  more  resistant  than  the  shales.  It  is  usual  to  refer  to 
the  local  mountains  as  *"  fiat-topped  "  or  **  sandstone-capped ""  hiUs. 
but  the  flatness  of  the  strata  is  only  apparent,  the  rocks,  as  a  matter 
of  fact,  generally  having  a  gentle  dip.  In  the  immediate  vicinity 
of  Wyndham  the  dip  is  to  the  south-east  (  e.g.,  in  the  Bastion  Bange), 
although  to  the  eye  of  an  observer  placed  on  the  north-west  the 
outcrop  of  any  conspicuous  bed  appears  to  be  strictly  horixontal. 

Of  the  conditions  favourable  to  the  existence  of  artesian  matter 
some  of  the  most  important  are  present  at  Wyndham.' 

These  are : — 

(1).  The  occurrence  of  alternating  strata  of  shale  (consoli- 
dated clay,  to  all  intents  and  purposes  impermeable) 
with  sandstones  (more  or  less  permeable)  and 

(2).  A  dip  such  as  may  carry  permeable  beds  from  their  out- 
crops in  the  mountains  to  not  inaccessible  depths  be- 
neath the  places  where  water  is  required. 
The  problem,  as  regards  Wyndham,  may  be  thus  formulated. 
At  this  port  cattle  are  shipped  in  large  numbers  but  under  con- 
ditions of  severe  hardship.    The  cattle  get  no  water  to  drink,  as 
a  rule,  between  the  "  Twelve-mile  "  and  the  steamer.    Should  any 
delay  occur  in  shipping,  there  is  nothing  for  it  but  to  drive  the 
animals  back  to  the  water.    One  instance  of  a  mob  having  been 
driven  to  and  from  the  port  for  ten  consecutive  days  was  related 
to  me. 
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For  the  limited  human  population,  rain  water  and  wells,  supple- 
mented if  necessary,  by  the  distillation  of  sea  water,  might  suffice, 
but  thousands  of  cattle  cannot  thus  be  provided  for. 

Something  has  already  been  done,  or  at  least  attempted,  to 
meet  the  difficulty,  but  the  experiments  have  been  attended  with 
more  expense  than  success. 

Wells  have  been  sunk  :  (1)  behind  the  Courthouse,  (2)  behind 
ih-  Gaol,  and  (3)  in  the  valley  between  the  West  Bastion  and  Mount 
Albany. 

The  court-house  well  was  (on  19th  November  last)  nearly  dry. 
rhe  water  was  good  but  the  collecting  of  a  bucketful  took  a  long 
time. 

The  gaol  well  (96  feet  deop)  has  a  more  copious  supply  (3,000 
galloas  per  day)  but  the  water  is  too  brackish  for  human  consumption, 
although  thirsty  horses  will  drink  a  little  of  it.  It  is  said  to  become 
distinctly  Salter  at  spring  tides.  A  bore  was  sunk  594  feet  further, 
but  no  more  water  was  met  with. 

From  the  section  given  in  "  Description  and  Diagrams  of  Bores 
for  Water  and  Coal  to  30th  June,  1900,  Public  Works  Depart- 
ment," it  will  be  seen  that  shales  (sometimes  called  slates)  were  almost 
exclusively  met  with  in  the  upper  half  of  the  bore,  while  in  the  lower 
half  "  hard  grey  crystalline  sandstone "  with  slate  (shale)  bands 
vere  the  prevailing  rocks.  In  the  few  fragments  of  core  which 
1  have  been  able  to  see  the  shales  are  not  at  all  altered,  nor  are  the 
sandstones  extravagantly  hard.  . 

The  well  (l)ilyan  Springs)  in  the  valley  between  Mount  Bastion 
and  Mount  Albany  was  dry  on  16th  November.  It.  has  been  fitted 
with  a  windmill  which,  when  there  is  water,  delivers  into  a  service 
tank  at  the  gaol.  The  town  has  also  been  reticulated  with  pipes 
in  anticipation  of  a  supply  which  was  not  forthcoming. 

f\i  ^Two  of  the  conditions  upon  which  artesian  water  depends  may 
now  be  discussed,  viz. :  —(a.)  Are  there  to  be  found  beneath  the  site 
of  a  bore  strata  which  rise  to  an  outcrop  on  a  still  more  elevated 
site  1  and  (b.)  Are  these  strata  sufficiently  open  to  admit  of  the  pas- 
sage of  water  1 

(a.)  Assuming  a  seaside  site  in  Section  82  of  the  township 
(selected  for  reasons  afterwards  given)  and  a  continua- 
tion of  the  observed  rise  of  the  strata  (7  deg.)  to  the 
north-west,  a  bore  4,000  feet  deep  would  cut  3,970  feet 
of  strata,  among  which  there  is  reason  to  believe  some 
thick  beds  of  sandstone  or  conglomerate  would  be  met 
with,  such  beds  rising  to  'their  outcrops  in  the  high 
ground  bounded  on  the  east  by  the  west  arm  of  Cam- 
bridge Gulf,  on  the  north  by  the  Forrest  River,  and 
on  the  west  by  the  Ernest  River. 
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(6.)  The  thick  sandstone  forming  the  "  cap "  of  the  West  Bas- 
tion is  fairly  hard  and  close-grained,  and  (the  grains 
of  sand  having  been  recemented  by  dissolved  silica) 
would  be  described  by  many,  without  hesitation,  as 
"  qiiartzite,"  and  the  conclusion  w^ould  be  arrived  at 
that  it  would  prove  imperm*.*able  to  water.  It  is,  how- 
ever, no  uncommon  experience  in  tropical  countries 
that  sandstones  intensely  hard  and  close  on  the  surface 
prove  comparatively  soft  and  open  at  a  depth.  As 
specific  instances  within  my  own  knowledge  may  be 
mentioned  the  sandstones  at  Croydon  and  Montalbioa 
(Queensland).  The  marked  difference  in  hardness  be- 
tween the  Devonian  sandstones  of  the  surface  and 
similar  sandstones  at  the  depth  of  65  feet  observed 
during  my  journey  in  a  well  near  Emu  Springs  is  another 
case  in  point.  My  theory  on  the  subject  is  that  the  super- 
ficial water,  being  much  warmer  than  in  temperate 
latitudes,  dissolves  a  great  deal  of  silica  which,  on  re- 
depoaition,  tends  to  close  up  the  interstices  of  the  rock, 
but  that  this  is  only  a  superficial  phenomenon. 

I  was  informed  by  Mr.  Cunningham,  late  postmaster  at  Wynd- 
hani,  that  the  sandstone  beds  met  with  in  the  Gaol  bore  were  in  some 
instances  soft  enough  to  be  named  *"  sand  "  by  the  borers,  although 
the  record  of  the  bore  makes  no  mention  of  such  beds.  If  they 
actually  occurred,  the  inquiry  will  be  made,  "  Why,  then,  did  they 
not  carry  water  7 "  The  explanation  may  be  that  these  strata  crop 
out  under  the  Gulf,  whose  muddy  bottom  prevents  their  becoming 
water-conveying  channels. 

Mr.  A.  Gibb  Maitland,  Government  Geologist,  having  traveDed 
extensively  in  the  region  west  of  Wyndham,  I  felt  sure  that  his 
observations  must  have  furnished  important  data  on  the  question 
of  the  outcrops  of  the  strata  underlying  Wyndham.  Having  been 
communicated  with  by  telegram,  his  reply  (from  Marble  Bar,  ITth 
November)  was  as  foUows: — 

Wyndham  beds  extend  as  continuouB  formation  west  to  mcnth  of 
Prince  Begent  Biver  and  from  Mt.  Hart  on  Le<>pold  Bange  north  to  Ad- 
miralty Gulf.  Beds  haye  prevailini:  dip  North-West,  and  comprise  quartnt*, 
grits,  conglomerates,  with  interbedded  igneous  rocks.  Am  afraid  not  porooi 
enough. 

The  south-west  dip  in  the  Bastion  Range,  and  the  north  west 
dip  observed  farther  west  by  Mr.  Maitland,  point  to  the  existence 
of  an  anticlinical  arch,  which  at  any  rate,  must  be  west  of  the  Ernest 
River.  The  south-eastern  slope  of  such  an  arch  would  expose,  in 
high  country,  the  outcrops  of  strata  which  would  pass,  and.  it  may  be 
hoped,  carry  water,  beneath  Wyndham. 

Mr.  H.  R  Woodward,  then  Government  Geologist,  reporting 
in  1891  on  the  "  Goldfields  of  Kimberley    District,"  expressed  an 
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opinion  in  favour  of  the  prospects  of  artesian  water  at  Wyndham, 
although  he  does  not  seem  to  have  based  his  conclusions  on  any 
dip  cf  the  Carboniferous  strata  (which,  in  fact,  he  refers  to  as  hori- 
zontal).    His  exact  words  (p.  8)  are : — 

In  the  Northern  portion  of  this  district  (near  Wyndham)  the  rocks  are 
horizontally  bedded,  the  water  supply  heing  obtained  on  the  top  of,  or  a 
little  way  into,  shale  beds  beneath  which  the  whole  subterranean  drainage 
from  the  interior  passes.  Therefore,  if  a  bore  were  put  through  these  beds 
» large  supply  would  be  encountered  which  would  rise  to  the  sea-level,  if  it 
did  not  rise  a  good  height  above  the  surface ;  in  fact  this  is  an  artesian 
&rea. 

In  my  view,  water  would  rise  to  the  level  of  the  "  head  of  water  " 
(the  outcrop  of  the  stratum)  or,  where  the  rim  of  the  artesian  basin 
is  partly  depressed  or  broken,  to  the  "  hydraulic  surface,"  viz.,  a  line 
drawn  from  the  head  of  water  (intake)  to  the  outlet  or  leak. 

Site  of  Bore. — ^The  thick  sandstone  bed  near  the  summit  of 
Mount  Bastion  dips,  as  has  been  observed,  at  about  7  degrees  to  the 
south-east.  As  the  valley  of  the  West  Arm  cuts  through  this  stratum 
obliquely  to  the  strike  of  the  sandstone,  the  latter  is  found  to  the 
south  capping  hills  at  lower  elevations.  Approximately,  its  base  on 
the  West  Bastion  is  1,000  feet  above  sea-level,  while  at  Mount  Albany 
it  is  only  400  feet. 

The  gaol  well  and  bore  give  a  section  of  690  feet  of  strata,  com- 
mencing about  4,000  feet  below  the  horizon  of  the  sandstone.  On 
the  site  recommended  (Section  82  *)  a  bore,  would  commence  about 
1,000  feet  below  the  sandstone,  and  would  thus  have  600  feet  of  an 
advantage  over  a  bore  at  the  gaol,  beginning  about  90  feet  above 
where  the  gaol  bore  left  off. 

Even  such  an  apparently  small  amount  as  600  feet  may  make 
an  important  difference  when  it  is  considered  that  4,000  or  5,000 
feet  may  be  taken  as  the  limit  of  practicable  and  economical  boring. 

Mr.  Gibb  Maitland,  in  "  Eeport  of  the  Geological  Survey  for 
1902,"  gives  a  section  of  the  strata  from  Mount  Albion  to  the  Tbree- 
mile.  The  sectitm  of  the  strata  dipping  from  the  former  to  the  latter 
13  pierced,  near  the  Three-mile,  by  an  intrusive  mass  of  basalt, 
on  which  he  remarks  that  "  any  water  received  on  the  northern  face 
of  the  range  and  percolating  down  the  dips  would  be  checked  by 
this  wall  of  impervious  rock,  behind  which  it  would  tend  to  accu- 
mulate until  the  water  is  thrown  out  by  springs."  Should  such  an 
intrusion  of  impermeable  rock  interrupt  strata  which  crop  out  at 
high  altitudes  vxst  of  the  face  of  the  Eange,  a  situation  ideally  f avour- 
aUe  to  artesian  water  would  be  created,  unless  similar  intrusions  to 
the  west  should  be  found  to  sfiut  off  the  water  from  the  supposed 
strata. 

*  Section  82  of  the  enrveyed  township.    The  existing  bnildings  ore  on  a  much  leea 
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I  am  of  opinion  that,  although  unforeseen  difficulties,  such 
as  igneous  dj^kes  or  close-grained  rocks,  may  lead  to  failure,  all  that- 
is  ascertainable  gives  strong  grounds  for  hoping  that  a  deep  how 
would  meet  with  success.  A  successful  artesian  bore  M-ould  be  the 
only  adequate  scdution  (short  of  a  pumping  scheme)  of  the  stock 
water  difficulty  which  now  so  seriously  retards  the  progre^  of 
Wyndham. 

At  the  same  time  it  would  be  worth  while,  before  committing 
the  Government  to  a  large  expenditure  on  what  is,  after  alL  a  chance 
(although  in  my  opinion  a  good  chance)  to  estimate  the  cost  of  a  w&ter 
supply  pumped  up  from  the  springs  at  the  Gut  and  conveyed  in 
pipes  to  the  township.  Tlie  distance  as  the  crow  flies  is  about  seven 
miles. 

(2.)  CoTmtry  East  and  North-fiast  of  Wyndham. 

In  the  southern  portion  of  this  region  (Sheet  142*)  the  Ord 
River  has,  I  believe,  a  permanent  supply  of  water,  serviceable  *s 
far  as  stock  can  feed  back  from  the  frontage. 

Should  artesian  water  coming  from  outcrops  far  to  the  west 
be  found  at  Wyndham,  it  should  be  found  here  also  but  at  greater 
depths,  calculable  by  the  distance  and  the  average  dip  of  seven  degrees. 
I  should  not  advise  boring  here  until  after  an  experiment  at  Wynd- 
ham. 

The  prospects  of  artesian  water  being  found  at  shallow  depth3 
would  depend  on  water  taken  in  by  the  outcrops  of  local  eminences 
to  the  west,  which  are,  so  far  as  my  knowledge  extends,  too  limited 
in  area  to  furnish  any  supply  of  importance. 

(3.)  Deyonian  Begion  between  Wyndham  and  the  Carr- 
Boyd  Ranges. 

In  this  region  (ShetHs  142  and  141*)  the  prevailing  rocks 
are  indurated  sandstones,  frequently  approaching  the  character  of 
quartzites,  in  beds  which  are  parted  by  accumulations  of  shale.  My 
traverse  has  made  me  fairly  well  acquainted  with  its  <  astern  portion 
(extending  to  about  35  miles  west  of  the  Northern  Territory),  but 
of  the  western  part  my  knowledge  is  limited  to  what  has  been  put 
on  record  by  Woodward  regarding  the  Saw  and  Deception  Ranges 
and  what  I  have  myself  seen  of  Mount  Erskine  from  the  north. 
Mount  Erskine  appears  to  consist  of  the  usual  sandstones  and  shales 
bent  into  an  anticlinal  arch,  the  strata  dipping  to  north-^est  and 
south-east.  In  the  Saw  Range,  according  to  Woodward,  the  dip 
IB  to  the  west,  while  farther  east  it  is  in  the  opposite  direction  so 
that  here  also  there  must  be  an  anticlinal  arch.  From  Goose  Hill 
eastward  to  the  north  and  south  reach  of  the  Ord  River  opposite 
Ivanhoe  Stud  Station  the  strata  dip  to  the  east,  or  a  little  to  the 
north  of  east,  at  an  average  of  30  degrees,  forming  a  mass  of  nigged 

*  Lamdfl  Department  Litiiognplis,  1604. 
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hills  to  the  west  of  the  rivei.  These  hills  rise,  1  should  judge,  to  about 
600  feet  above  the  sea  level,  on  an  average,  and  fellow  the  west  or 
left  baijk  of  the  rivei  fox  20  miles.  At  one  point  (H.J. 8  on  Sheet 
142*)  the  altitude  id  given  on  the  map  as  958  feet. 

The  land  on  the  eastern  side  of  the  river,  except  for  isolated 
eminence^,  is  at  a  much  lower  level  than  that  on  the  western,  but 
is  evidently  formed  from  similar  rocks.  1  should  judge  the  bulk 
of  it  to  be  not  more  than  250  feet  (the  level  of  Emu  Springs).  Emu 
Springs  (Sheet  14-2'*),  it  may  be  mentioned,  are  "  well  eyes "  in 
a  pandanus  swamp,  and  I  cannot  account  for  them  otherwise  than 
by  supposing  that  the  water  is  brought  to  the  surface  by  some  ob- 
struction such  as  an  igneous  dyke  concealed  by  the  soil.  About 
3 J  miles  east  of  the  springs  I  found  a  party  (Torrance  bud  Smith) 
-engciged  in  sinking  h  well  for  the  roikd  board.  It  was  down  65 
feet,  the  contract  being  85  feet,  and  no  water  had,  so  far,  been  met 
with-  Although  the  sinkers  called  the  sandstone  "  hard,"  it  was 
soft  by  comparison  with  the  outcrops  of  the  Devonian  beds,  and 
of  an  open  texture  favourable  enough  to  the  passage  or  storage  of 
water.  The  Eight-mile  Well,  5^  jniles  to  the  south-east,  is  sunk 
65  feet  in  sandstone  not  quite  so  soft  as  that  of  the  other.  The 
water  is  slightly  salt  but  not  too  much  so  for  drinking  purposes. 
Cockatoo  Springs  (Sheet  141*)  are  similar  to  Emu  Springs,  the 
soil  concealing  all  evidences  of  the  source  of  the  water. 

In  this  region,  east  of  the  river  {provided  a  low  site  were  selected), 
I  should  expect  artesian  water  at  no  great  depth,  its  source  being 
the  elevated  outcrops  of  sandstone  extending  south  from  Button's 
Gap  and  westward.  The  only  circumstance  to  cause  uneasiness  is 
the  suppos»ed  hardness  of  the  strata,  which  s^emd  to  be  dibproved, 
-or  at  least  its  probability  lessened,  by  the  experience  obtained  in 
sinking  the  wells  above  referred  to. 

(1)  The  "  Argyle"  Basaltic  Area. 
This  area,  or  at  any  rate  the  Western  Australian  portion  of  it 
(Sheets  141  and  132*),  is  fairly  well  supplied  with  surface  water. 
The  Behn,  Ord,  and  Bc»w  rivers  traverse  it  fiom  south  to  north, 
and  all,  especially  the  two  last-named,  have  what  I  believe  to  be 
*  permanent "  water-holes.  Again,  although  I  have  not  seen  the 
locality,  there  bhould,  if  one  may  judge  from  the  map,  be  no  engineer- 
ing difficulty  in  fluming  water  from  the  "  copious  very  hot  springs  " 
13  miles  west  of  Lissadell  Station  to  supply  a  portion  of  the  run. 
There  are,  however,  portions  of  considerable  extent  where  grass 
grows  and  yet  water  is  too  far  distant  for  stock,  so  that  it  is  possible 
that  artesian  water  may  be  among  the  requirements  of  the  future. 

It  has  already  been  said  that  I  regard  the  basalts  of  this  region 
as  having  fillen  up  a  depression  in  the  neighbourhood  of  the  junction 
of  the  Ord  and  Bow.    The  surface  over  which  the  molten  basaltic 
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lavas  were  poured  out  was,  no  doubt,  composed  of  Devonian  and 
Silurian,  or  still  older,  Metamorphic  rockis.  The  Ord  and  Bow 
must  have  been  compelled  to  cut  out  new  channels  for  themselves 
after  their  valleys  had  been  filled  up  with  basalt. 

The  attitude  of  the  lower  edge  of  the  basalt  is  a  factor  of  high 
importance  in  the  calculation  of  the  chances  of  obtaining  artesian 
water,  and  it  is  unfortunate  that  very  few  data  on  this  subject  are 
available.  PrObUmably  the  highest  point  is  about  the  spot  where 
the  road  from  the  Wild  Dog  Police  Station  crosses  it  north  of  the 
Negri  River,  and  this  point  may  be  assumed,  from  readings  in  the 
vicinity,  to  be  about  650  feet  above  the  sea.  Argyle  Station,  by 
the  same  aneroid,  is  380  feet,  and  the  river  at  the  northern  end  of 
the  area  will  therefore  be  about  300  feet.  These  readings  would, 
in  the  distance  of  56  miles  separating  the  two  points  in  question, 
give  a  fall  of  350  feet,  or  1  in  845.  Supposing  the  drainage  of  the 
high  Silurian  (or  older)  land  to  the  south  to  flow  partly  undergrrund 
between  the  old  surface  and  its  present  basaltic  covering,  or  to  enter 
any  comparatively  porous  beds  of  the  volcanic  series  (such  as  tuffs 
or  scoriaceous  lavas),  artesian  \iater  would  be  tapped  by  a  bore  in 
any  locality  where  the  surface  was  lower  than  the  intake.  It  may 
be  argued  that  a  grade  of  1  in  845  is  very  slight  for  a  flow  of  water, 
but  evidence  is  not  wanting  that  in  spite  of  the  lowness  of  the  grade 
water  does  flow  in  or  beneath  the  basalt.  Springs  rise  to  the  surface 
at  the  police  station  and  at  the  so-caUed  "  Sugar '  Springs.  The 
water  at  both  places  is  apparently  brought  to  the  surface  by  the 
obstruction  put  in  the  way  of  its  northward  flow  by  the  limestone 
barrier  standing  up  above  the  basalt  and  forming  a  portion  of  the 
old,  hard,  pre-basaltic  surface.  It  may  here  be  noted  that  the 
"  Sugar "  Springs,  five  or  six  in  number,  rise  out  of  the  basalt  east 
of  the  limestone.  They  have  recently  been  opened  out  by  the  Public 
Works  Department,  and  the  water  led  into  trenche.^  wliich  ulti- 
mately direct  it  into  a  creek,  with  the  result  that  a  permanent,  if 
limited,  supply  for  travellers  and  cattle  is  assured.  An  attempt 
was  also  made  to  bore  for  artesian  water,  but  the  hand-drills  em- 
ployed were  found  to  be  incapable  of  piercing  the  basalt  to  agi^ater 
depth  than  40  feet. 

It  might  naturally  be  supposed  that  the  barrier  of  pre-basaltic 
land  represented  by  the  Rosewood  limestone  wall  would  effectually 
block  the  flow  of  underground  water  to  the  north-west.  But  that 
the  flow  is  not  blocked  is  proved  by  the  occurrence  of  the 
Stockade  Creek  "Soda"  Springs.  These  are  similar  in  character 
to  the  "  Sugar "  Springs,  although  on  a  larger  scale,  and  make  a 
waterhole  nearly  a  quarter  of  a  mile  in  length.  Nothing  is  seen 
to  account  for  the  water  rising  to  the  surface,  but  it  may  be  aaeunied 
that  a  barrier  of  some  hard  pre-basaltic  rock,  such  as  is  visible  beside 
the  "  Sugar "  Springs,  exists  beneath  the  soil.  Limestone,  in  fact, 
is  seen  on  the  track  between  the  Springs  and  Argyle  Station,  not 
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very  far  from  the  Springs.  That  the  underground  flow  of  water 
is  not  stopped  by  the  Rosewood  **  wall,"  shows  that  the  wall,  although 
coloured  on  the  map  (from  information  supplied)  as  continuous, 
must  be  broached  in  one  or  more  places — must,  in  fact,  have  been 
cut  through  by  the  Ord  or  its  tributaries  prior  to  the  out-pouring 
of  the  basalt. 

Reviewing  the  whole  of  the  evidence,  I  am  inclined  to  believe 
that  artesian  water  may  be  obtained  in  any  part  of  the  Argyle  basaltic 
area  where  the  surface  ia  not  higher  than  the  intake.  In  view  of 
the  insufficient  data  existing  regarding  altitudes  in  this  region,  I 
should,  however,  recommend  that,  before  the  expense  of  boring 
is  incurred,  levels  should  be  taken  between  any  proposed  bore  site 
and  some  definite  and  fairly  high  portion  of  the  "  intake,"  such  as 
the  point  where  the  road  from  the  police  station  to  Texas  (Kelly's 
Station)  crosses  the  southern  limit  of  the  basalt  north  of  the  N^grL 
The  hardness  of  the  basalt  must  bo  taken  into  account  in  estimating 
the  cost  of  boring,  but  I  believe  that  the  basalt  is  of  no  great  thick- 
ness—probably less  than  300  feet — except  in  places  such  as  Mount 
Quirk,  Mount  Evelyn,  Mount  Close,  and  the  hills  between  the  14-mile 
Creek  and  Spring  Creek. 

(5.)  The  Great  Antrim  Basaltic  Platean. 
From  the  relative  altitudes  of  the  eminence  J  32  on  the  top 
of  the  plateau  (1,661  feet)  and  the  junction  of  the  base  of  the  basalt 
with  the  top  of  the  Devonian  formation  near  the  Camel  Creek  Yard 
(about  1,000  feet),  the  total  thickness  of  the  basaltic  beds  may  be 
taken  to  be  at  least  660  feet.  Hardman's  estimate  (Second  Report, 
p.  18)  is  1,126  feet,  and  it  is  probable  that,  as  a  maximum,  this  is 
within  the  mark.  But  in  questions  of  boring  it  is  not  the  maxi- 
mum thickness  deposited,  but  the  minimum  to  which  the  formation 
has  been  denuded  that  has  to  be  taken  into  account.  Should  the 
'  dip "  of  the  basaltic  beds,  as  seen  on  the  eastern  edge  of  the  plateau 
(about  20  degrees),  persist  for  any  distance  to  the  east,  the  thickness 
of  the  basalt  would  soon  be  enormously  increased,  but  there  is  reason 
to  believe  that  the  dip  flattens  to  the  east,  and,  according  to  Hard- 
nuin*s  observations,  the  beds  must  swing  round  to  dip  beneath  the 
»     Carboniferous(?)  limestone  of  the  Nicholson  Valley. 

The  line  along  which  the  Devonian  sandstones  dip  beneath 
the  basalts  of  the  plateau  has  an  approximate  elevation  above  sea- 
level  of  from  1,200  feet  opposite  Flora  Valley  Station  to  800  foot 
near  the  junction  of  the  Panton  and  Elvire  Rivers. 

The  grits  and  sandstones  of  the  Devonian  formation  of  the 
Albert  Edward  Range,  dipping  to  the  east  and  traversed  along  their 
strike  by  the  Elvire  River,  are  (unless  they  are  too  close-grained, 
which  is  more  than  doubtful)  disposed  in  the  most  favoiu'able  manner 
conceivable  for  carrying  water  beneath  the  basaltic  plateau.  Hie 
I      sedimentary  Devonian  rocks  in  the  west  of  the  Albert  Edward 
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Range,  where  they  abut  on  the  older  metamorphic  rocks,  dip  to 
the  east,  or  south-east,  at  high  angles,  but  the  dip  diminishes  ta 
the  east  until,  at  its  junction  with  the  basalt  it  is  not  more  than 
20  degrees,  the  basalt  itself  dipping  at  the  same  angle.  If  the  basalts 
are  interbedded  with  the  Devonian  rocks,  or  succeeed  them,  so  to 
speak,  **  conformably,"  and  if  we  accept  Hardman's  view  that  the 
basalts  turn  round  and  dip  to  the  north-west,  the  Devonian  rocks 
must,  not  ma'ny  miles  east  of  the  Elvire,  flatten  out  and  form  a  basin 
beneath  the  plateau. 

No  condition  more  favourable  to  the  existence  of  artesian  water 
could  be  imagined,  but  it  must  be  admitted  that  there  is  a  good 
deal  of  the  theoretical  about  it.  I  should  not  advise  boring  on  the 
plateau  untill  a  mass  of  information,  still  wanting,  has  been  accu- 
mulated with  the  object  of  throwing  light  on  the  dip  and  thickness 
of  the  basalt.  A  good  many  lines  might  be  run  from  the  £lvire 
across  the  plateau,  ^nd  accurately  levelled  for  less  than  the  cost  d 
a  single  unsuccessful  deep  bore  in  hard  country. 

At  the  same  time  anyone  who  is  inclined  to  "  chance  it,"  in  a 
sporting  spirit,  may  have  the  luck  to  hit  upon  comparatively  shallow 
artesian  water  (probably  very  limited  in  amount)  derived  from  the 
outcrop  of  some  elevated  porous  volcanic  bed  within  the  area  of  the 
plateau  itself.  Personally  I  should  much  prefer  the  compilation 
of  reliable  data,  followed  by  logical  reasoning. 

(6.)  The  Carboniferous  (?)  Limestone  Area  between  the  JnnctioiL 
of  the  Negri  and  Ord  Sivers  and  the-  head  of  the  Toner. 

This  formation  (Sheet  132*),  in  which  beds  of  limestone  pre- 
dominate over  the  sandstone  and  shale  beds,  and  give  rise  to  extensive 
"downs"  (mapped  by  Hardman  as  "Recent"),  is  seen  overlying  the 
basalt  between  the  Hardman  Range,  and  the  Elvire  River,  and,  accord- 
ing to  Hardman,  it  bears  the  same  relation  to  the  basalt  of  the  Great 
Antrim  Plateau  north-east  of  the  head  of  the  Turner.  Its  basal 
beds  must,  therefore,  have  an  elevation  of  between  1,000  and  1,200 
feet.  The  greater  part  of  the  extensive  "  downs "  between  the 
plateau  and  the  Ord  River  does  not  rise  above  600  to  800  feet.  The 
strata,  which  at  the  south-western  and  south-eastern  boundary  of 
the  formation  dip  to  the  north-east  and  north-west,  are  practically 
horizontal  on  the  Ord  River  below  its  junction  with  the  Elvire, 
and  probably  continue  to  be  horizontal  where  they  are  covered, 
on  the  left  bank  of  the  Ord,  by  the  upper  or  sandstone  member  of 
the  Carboniferous  series  until  they  are  faulted  against  the  meta- 
morphic rocks  north-west  of  the  Dixon  Range.  Such  a  disposition 
of  the  strata,  supposing  some  of  them  to  be  sufficiently  porous,  is 
favourable  to  the  occurrence  of  artesian  water,  and  become  artesian 
on  being  released  by  bores.    The  success  of  boring  operations  will 
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<lepeud  (1)  upoa  whether  or  not  porous  beds  occur  near  the  base 
«f  the  formation,  and  (2)  whether  there  are  water-bearing  channels 
in  the  limestone  itself.  As  regards  the  first,  all  that  I  can  say  is 
that  between  the  Ffardman  Range  and  the  Elvire  River  the  basal 
beds  are  limestone  and  not  Siindstone.  On  the  other  hand,  there 
are  Haggy  sandstones  in  the  "  downs "  between  Forrest  creek  and 
the  Ord  River,  and  there  may  very  well  be  thick  and  porous  beds 
m  the  formation  which  did  not  come  under  my  eye.  In  the  alterna- 
ti?e  case,  it  is  well  known  that  almost  every  extensive  limestone 
deposit  is  channelled  with  underground  watercourses.  To  strike 
oae  of  these  in  a  bore  is,  of  course,  purely  a  matter  of  luck. 

Failing  artesian  water  in  the  formation  itself,  there  is  a  chance 
of  finding  it  by  penetrating  the  underlying  basalts  and  reaching 
the  Devonian  sandstones.  To  this  course  it  is  more  than  likely 
that  the  thickness  of  the  basalts,  added  to  that  of  the  limestone 
formation  itself,  will  form  an  insuperable  obstacle.  At  all  events 
it  would  be  well  to  await  definite  information  as  to  the  thickness 
of  the  basalt  before  making  the  experiment. 

(7.)  The  Carboniferoas  Sandstone  Area  between  Glass  Hill  and  the 

Dixon  Bange. 

This  formation  (Sheet  132*)  overlies  the  Carboniferous  (?)  lime- 
stone, and  is  extensively  developed  on  the  north-western  side  of 
the  Ord ;  the  Mount  Elder  Range,  on  the  opposite  side,  being  an 
outlier  of  less  extent.  The  prevailing  strata  consist  of  white  sand- 
stone in  horizontal  beds,  giving  rise  to  tablelands  (often  denuded 
to  mere  fragments)  bounded  by  steep  escarpments  three  or  four 
hundred  feet  in  height.  Intervening  between  these  tablelands 
are  extensive  sandy  "  downs  "  resulting  from  the  degradation  of  the 
sandstone.  A  large  area  of  these  "  well-grassed  plains  "  has  been 
mapped  by  Hardman  as  "  Recent." 

Naturally  no  one  would  dream  of  boring  for  artesian  water 
on  the  fragmentary  tablelands ;  such  operations,  if  attempted, 
would  be  confined  to  the  "  downs."  In  the  event  of  the  latter  being 
pierced  by  a  bore,  the  Carboniferous  (?)  limestone  formation  would 
certainly  be  met  with  in  a  few  hundreds  of  feet  at  the  utmost,  and 
the  problem  before  the  borer  would  be  precisely  the  same  as  that 
confronting  a  borer  in  the  limestone  formation  (S^cc  previous  section 
Xo.   6.) 

(&)  Flora  Valley  Carboniferous  Sandstone  Area. 

It  is  probable  that  in  the  low  country,  anywhere  between 
Oullana  Hill  and  Mount  Timperley,  artesian  water  may  be  met 
with  at  no  great  depth,  either  in  the  Carboniferous  sandstone  itself 
or  in  the  underlying  Devonian  rocks. 
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(9.)  The  Carboniferous  (I)  Liinestoiie  Area  between  the  Bough  and 

Barker  Banges. 

This  large  area,  treading  from  south-east  to  north-wt^at  includes 
the  Rough,  Hull,  Geikie,  and  Napier  Ranges,  and  a  portion  of  the 
OscAr  Range  (Sheets  130,  129,  and  134*).  The  formation  ia 
composed,  so  far  as  my  observations  went,  almost  exclusively  of 
limestone,  with  partings  of  shale.  The  strata  dip  to  the  south-west, 
at  steep  angles,  away  from  the  granite  of  the  Lower  Louisa  Valley 
and  the  slatey  and  schistose  metaxnorphic  rocks  of  the  ranges  to 
the  north-west  upon  which  they  rest  unconformably.  On  reaching 
the  plains,  the  dip  becomes  less  and  less  steep,  and  the  strata 
pass  beneath  the  Carboniferous  sandstone  series. 

The  country  is  fairly  well  supplied  with  surface  water  except, 
perhaps,  at  the  south-eastern  extremity,  where  it  attains  a  breadth 
of  30  miles,  and  even  there  the  Fitzroy  and  Margaret  Rivers  provide 
long  well-watered  frontages.  Back  from  the  frontages,  however, 
prolonged  droughts  such  as  the  one  that  had  barely  come  to  an 
end  when  I  passed  through,  give  rise  to  heartrending  distress. 

I  can  only  repeat  what  has  been  already  said  in  dealing  with 
the  Limestone  Area  between  the  junction  of  the  Negri  and  Ord 
Rivers  and  the  head  of  the  Turner  (Section  6),  that  the  success  of 
bores  in  limestone  country  is  a  matter  of  luck,  depending  on  the 
chances  of  striking  a  subterranean  water-bearing  channel.  One 
such  channel,  it  may  be  pointed  out,  is  known  in  the  district  now 
under  consideration.  Near  the  north-west  end  of  the  Oscar  Range 
a  creek  disappears  underground,  and  has  been  followed  by  my 
informant  until  it  re-emerges  half  a  mile  lower.  It  ia  certain  that, 
either  in  such  channels  or  between  the  limestone  and  the  under- 
lying metamorphic  rocks,  there  must  be  enormous  quantiti®  of 
water,  derived  from  the  drainage  of  the  south-western  slope  of  the 
Metamorphic  ranges.  Several  springs  arise  in  the  limestone  near 
Oscar  Range  Station. 

(10.)  The  Carboniferous  Sandstone  Area  sonth-west  of  the  Oictr 
and  Napier  Ranges. 

This  area  is  mainly  drained  by  the  Fiteroy  and  Lennard  Rivers* 
Partly  fiom  my  own  traverse  on  the  way  to  Derby  and  partly  from 
Hardman's  mapping  (the  "  Pindan  "  foundation  being  eliminated), 
I  have  coloured  with  confidence,  as  included  in  it,  over  12,000  square 
miles.  The  whole  of  this  enormous  area,  with  the  exception  of  a 
number  of  tablelands,  there  is  good  reason  to  believe,  is  capable 
of  furnishing  artesian  water. 

The  strata,  chiefly  sandstone  and  shales,  dip  to  the  south-west, 
where  they  succeed  the  limestone  on  the  flanks  of  the  Rough,  the 
Oscar,  and  the  Napier  iianges.  In  passing  to  the  sou^-west, 
however,  they  soon  become  to  all  intents  and  purposes  horizontal^ 
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a  ad  are  thus,  provided  the  basal  beds  of  the  formation  crop  out  at 
sufficiently  high  altitudes,  favourably  disposed  to  the  existence  of 
artesian  water.  There  is  little  doubt  that  the  outcrop  of  the  basal 
bed  is  high  enough.  Fiom  opposite  the  Fitzroy  telegraph  station 
to  opposite  the  north-wost  end  of  the  Oscar  Range,  the  elevation 
of  the  junction  line  between  sandstone  and  limestone  varies  from 
500  to  600  feet  above  sea  level,  while  (except  for  the  tablelands) 
the  general  level  of  the  district  under  consideration  can  seldom  rise 
above  300  feet. 

From  Derby  to  the  Fitzroy  telegraph  station,  travellers  usually 
take  the  circuitous  road  up  the  right  bank  of  the  Fitzroy,  rather 
than  that  by  the  telegraph  line,  which  is  nearly  direct.  On  the 
latter  road,  there  is,  in  ordinary  seasons,  a  dry  stage  from  the  40 
mile  to  the  92-mile  post.  When  I  was  travelling  in  the  reverse 
direction,  I  was  able  to  follow  the  telegraph  line  most  of  the  way, 
a  recent  fall  of  rain  having  put  water  in  the  57-mile  Creek  and  re- 
duced the  dry  stage  of  52-miIe  to  two  stages  of  25  and  27  milea. 
Between  the  two  roads,  and  south  of  the  Fitzroy,  there  are  broad 
tracts  of  country,  far  removed  from  water  frontages,  where  abun- 
dant grass  is  useless  to  stock  because  of  the  want  of  water.  In  such 
localities,  there  is  no  doubt  that  artesian  water  would  be  of  great 
value,  and  would  immensely  increase  the  cattle-carrying  capacity 
of  the  pastoral  holdings. 

It  may  be  well,  at  this  stage,  to  record  such  information  as  has 
been  collected  with  reference  to  springs  and  wells  in  this  region. 

Springs. 

Probably  the  most  important  of  all  is  the  spring  south-east 
of  Mount  Wynne  (Sheet  129*),  which  has  an  estimated  flow  of 
250,000  gallons  per  24  hours. 

About  six  miles  south-east  of  the  Lower  Liverynga,  a  mud 
spring  is  met  with.  About  two  miles  farther  south,  five  springs 
bleak  out  on  a  line  running  north-west  and  south-east.  These 
springs  discharge  not  only  sand  but  also  fishes,  which  are  said  to 
be  sightless.  A  pipe  having  been  driven  into  one  of  the  springs, 
the  water  rose  3^  feet  above  the  giound. 

EudyeUa  Springs  are  on  the  left  bank  of  the  Fitzroy,  south 
of  Lower  Liverynga  Station.    (Sheet  135*). 

Some  springs,  about  nine  miles  south-west  of  the  station,  give 
out  a  stream  strong  enough  to  "  run  "  Margaret  Creek  for  six  miles. 

There  are  also  springs  of  some  importance  about  15  miles  south 
of  Upper  Liverynga,  between  the  Fitzroy  River  and  Mount  Arthur. 
(Sheet  128*) 

The  above  information  is  given  on  the  authority  of  Mr.  Percival 
Rose,  general  manager  for  the  Kimberley  Pastoral  Company. 
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Wells. 

On  account  of  the  long  dry  stage  on  the  telegraph  line  vkhicb 
has  already  been  referred  to,  travellers  from  east  to  west  hare  to 
leave  the  line  at  Limestone  Creek  (92  miles  from  Derby)  and  make 
for  the  site  of  the  old  police  btation  on  the  Lennard—a  distance  of 
30  miles  between  water  and  water.  A  Government  well,  east  of 
Mount  North  and  north  of  Mount  Percy,  breaks  up  the  30  niile 
stage  into  stages  of  18  and  12  miles.  Beyond  the  fact  that  the  well 
has  water  in  it,  I  was  unable  to  learn  any  particulars.  (Sheet 
134*). 

A  well,  60  feet  in  depth,  at  the  Lennard Station  has  *'a  little*' 
fresh  water. 

A  shaft  was  sunk  on  the  telegraph  line,  at  71  miles  2G  chains, 
to  a  depth  of  100  feet,  without  meeting  any  water.  So  far  as  I  ct-uld 
see  the  shaft  (which  had  partly  fallen  in),  there  was  dark  carbona- 
ceous shale  beneath  ten  feet  of  cemented  gravel  ( Hardman's  "  pin- 
dan"  formation). 

Two  series  of  wells  have  been  made  on  Balmaningarra  run^ 
and  for  the  information  regarding  these  I  am  indebted  to  Mr.  J.  I^. 
Hutton,  the  manager.  The  approximate  position  of  the  wells  is 
given  on  Sheets  134  and  135*. 

The  first  series  was  sunk  by  Wilson  and  Buck. 

No.  1  well  (Sheet  145*)  on  Mr.  M.  C.  Davies*  Block  330/98, 
16  miles  east  of  Derby,  is  102^  feet  deep,  and  has  eight  feet  of  wat«r. 
The  last  rock  turned  up  by  the  sinkers,  as  I  saw  it  in  passing,  was 
a  very  soft,  crumbling  white  grit,  well  fitted  for  the  retention  or  pas- 
sage of  water. 

Wells  Nos.  2  and  4  (Sheet  134*)  are  about  four  miles  south 
of  the  telegraph  line,  No.  2  south  of  the  45,  and  No.  4  south  of  the 
55-mile  post,  and  No.  3  is  in  an  intermediate  position. 

No.  2,  39J  feet  deep,  with  13  feet  3  inches  of  water. 

No.  3,  61  feet  deep.    Water  in  bore  at  36 J  feet. 

No.  4,  60  feet  10  inches  deep.  Water  struck  in  bore  at  53  feet, 
rose  to  45  feet  10  inches. 

The  second  series  was  sunk  by  Foley  and  Hillier  (Sheet  134*). 

Nos.  1  and  2,  on  the  dividing  line  between  Blocks  248/98  and 
249/98,  were  both  15 J  feet  in  depth,  and  met  with  salt  water.  A 
report  by  the  Government  Analyst  givt^s  the  proportion  of  sodium 
chloride  as  1580  grains  per  gallon  in  No.   1  and  577^  grains  in 

No. 2.  m.  ■    ..n:  .  .        :  .*! ,  r;;--; :if/ 

No.  3  well,  about  three  miles  east  of  No.  2,  struck  comparatively 
fresh  water  at  35  feet.  It  stands  19  feet  deep,  and,  according  to 
analysis,  has  288  f  grains  of  sodium  chloride  per  gallon. 

*  Lands  Department  LithogiaphB,  1904. 
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Xo.  4,  about  a  mile  west  of  the  statioa,  is  28^  feet  deep  and  has 
ee  feet  of  fresh  water.  The  analysis  gives  only  79.3  grains  of 
tium  chloride  per  gallon. 

Xo.  5,  thret;  miles  north-east  of  station,  has  a  depth  of  42  feet. 
Mh  water  was  met  with  at  28  feet  and  rose  12  inches. 

Upper  LiTeryng^  Bores. 

Two  bores  on  this  run,  as  I  am  informed  by  Mr.  Rose,  have 
'ially  struck  artesian  water  at  shallow  depths. 

One,  about  three  miles  north-east  of  Mount  Wynne,  has  a  flow 
7,000  gallons  per  24  hours.  I  could  not  ascertain  the  precise 
tl  of  the  bore  (Sheet  134*). 

The  other,  about  three  miles  north-east  of  the  station  (Sheet 
}*),  is  70  feet  deep,  and  discharges  1,500  gallons  per  24  hours. 
If  in.  pipe  having  been  cemented  in,  the  water  rises  12  inches 
fre  the  surface. 

Teeda  Wells. 

The  information  regarding  these  wells  is  given  on  the  authority 
^fr.  T.  Galbraith,  the  manager.  Their  position  (east  of  the  Yeeda 
rer)  is  marked  on  Sheet  135*. 

No.  1,  40  feet  deep ;  in  sandstone ;  seven  feet  of  water. 

Xo.  2,  35  feet  deep ;  in  sandstone ;  seven  feet  of  water,  which 
168  from  a  hole  in  bottom,  and  pulsates. 

Xo.  3,  28  feet  deep ;  in  sandstone  and  ironstone ;  five  feet  of 

Xo.  4,  80  feet  deep ;  in  sandstone ;   eight  feet  of  water ;  supply 

large  to  be  baled  out. 

Xo.  5,  95  feet  deep ;  in  sandstone ;    20  feet  of  water. 

Xo.  6,  in  progress. 

Wells  between  Meda  Station  and  Derby. 
A  well  was  sunk  by  the  Road  Board,  about  1^  miles  wejst  of 
I*  n  and  Buck's  No.  1  well,  to  a  depth  of  70  feet,  without  success. 
«et  135*). 

At  Gooda  Clooda,  on  the  edge  of  the  swamp,  about  seven  miles 
t  of  Derby,  a  well  (Sheet  135*),  just  above  high  water  mark, 
I  a  copious  supply  of  fresh  water  at  a  depth  of  about  12  feet. 

May  alii  Well,  about  three  miles  south-east  of  Derby,  is  30  feet 
ip,  and  has  about  six  feet  of  somewhat  brackish  "  stock  "  water. 
has  a  windmill  and  a  hot  air  pump,  a  tank  of  .a  capacity  of  25,000 
lona,  and  troughing.     As  regards  the  supply,  1  was  informed 

•  Lands  Department  Lithographs,  1904. 
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that  it  has  watered  1,000  head  of  cattle  coatiuuously  for  a  week. 
Reokouiag  10  gallons  of  water  per  head  daily,  this  would  amount 
in  a  week  to  70,000  gallons. 

Weils  in  Derby. 

These  wells,  which  are  too  close  together  to  be  nhown  on  the 
300  chain  map,  are  located  on  the  six  chain  plan  of  the  "  Townsite 
of  Derby,"  1896. 

The  Town  and  Jetty  Supply  Well  is  in  the  north-west  corner 
of  the  Hamersley  Square.  I  visited  it  and  obtained  from  Mr.  Armi- 
tage,  of  the  Water  Supply  Department,  the  following  particulars:— 

The  water  is  pumped  by  a  windmill  to  elevated  tanks  and 
delivered  by  pipes  to  the  town  and  jetty.  A  gas  engine 
is  about  to  be  installed,  and  a  new  reticulation  has  been 
commenced.  A  shaft  was  first  sunk  to  the  depth  of 
35  feet,  the  section  showing  three  feet  of  sand,  iour 
feet  of  gravel,  and  28  feet  of  "  rock."  Water  was  struck 
in  "  pipe-clay  "  (decomposed  shale),  in  a  bore  which  was 
carried  down  to  50  feet.  The  water  rose  in  the  bore,  which, 
however,  was  plugged  up,  and  the  shaft  was  sunk  to 
a  total  depth  of  48  feet.  The  water  then  rose  to  20  feet 
from  the  surface,  a  level  which  it  has  since  maintained 

The  supply  has,  at  times,  not  been  equal  to  the  demand,  but 
this  is  attributed  not  to  the  well  but  to  the  windmill. 

The  private  wells  in  the  town  were  gauged  during  my  stay 
in  Derby,  i^ith  the  guidance  and  assistance  of  Mr. 
McGovern,  one  of  the  oldest  and  most  enterprising 
residents. 

In  Allotment  42.— Well  26  ft.  8  ins.  deep.  Bored  to  52ft. 
Sins,  through  "  pipe-clay  "  to  water-bearing  bed,  when  the 
water  rose  in  an  hour  to  15  feet  from  surface.  Water 
now  standing  15ft.  3ins.  from  surface. 

In  Allotment  43.— Depth  31  feet ;  16  feet  3  inches  of  water 
standing. 

In  Allotment  84.-— Depth,  21  feet  4  inches.  Water  now  stand- 
ing 18^  feet  from  surface. 

In  Allotment  45. — Depth,  31  feet  9  inches.  W^ater  now  stand" 
ing  14  feet  4  inches  from  surface. 

In  Allotment  76.— Depth,  32  feet  4  inches.  Water  now 
standing  17  feet  3  inches  from  surface. 

In  Chinese  ffar/fen.— (Allotment  72)  (1).— Depth,  39  feet 
9  inches.  Water  now  standing  25  feet  1  inch  from 
surface. 
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In  Forrest  Street,  opposite  Allot meut  No.  1. — Shallow ;  gurface 
soak  only. 

In  Delegare  Street,  opposite  Allotment  No.  54  : — Shallow  ; 
surface  soak  only. 

Obaerrations  on  WeUi  and  Bores  in  Area  9. 

The  sub-artesian  character  of  a  Urge  number  of  the  wells  is 
very  significant.  That  water,  when  met  with  in  a  well  or  bore, 
Aould  rise  for  some  distance,  even  if  it  comes  short  of  the  surface, 
proves  that  the  water  is  conveyed  in  a  stratum  of  rock  which  rises 
to  the  surface  at  an  altitude  at  least  as  high  as  that  to  which  it  rises 
b  the  well  or  bore  when  the  impervious  bed  overlying  it  has  been 
pierced. 

The  sub-arteskin  water  icoidd  have  been  artesian  water  if  the 
mfa4:e  had  been  Imver.  If  we  take,  for  instance,  a  site  100  feet 
above  sea-level,  and,  on  boring  to  50  feet,  strike  water  which  rises 
ti  40  feet,  or  to  90  feet  above  sea-level,  we  have  missed  artesian  water 
by  only  ten  feet.  In  other  words,  if  the  surface  had  been  90  feet 
or  say  89  feet,  above  sea-level,  we  should  have  had  an  artesian  sup- 
ply. This  shows  the  necessity  of  selecting  low  sites  for  bores,  except, 
of  course,  in  areas  where  the  underground  water-level  is  already 
Tell  known.  In  the  hypothetical  civse  we  have  used  as  an  illustra- 
tion, the  water-bearing  stratum  must  rise  to  the  surface  at  a  higher 
level  than  the  surface  of  the  bore,  but  had  the  bore  been  carried 
deeper  into  the  same  formation,  it  is  highly  probable  that  further 
vater-bearing  strata  rising  to  more  distant  and  more  elevated  outcrops 
would  have  been  met  with,  triumphantly  realising  the  desired  object, 
^T2. :    artesian  water. 

It  cannot  be  too  strongly  insisted  upon  that  two  artesian  bores 
(at  Liverynga)  have  already  been  sunk  in  the  district.  Although 
these  bores  are  on  a  small  3r?ale,  they,  and  numerous  sub-artesian 
wells  and  bores,  prove  that  artesian  water  is  no  longer  a  matter 
of  theory. 

ITie  delay  of  my  steamer  for  a  few  hours  at  Broome  enabled 
me  to  visit,  with  Mr.  Armitage,  the  town  and  jetty  supply  wells 
in  that  township.  They  are  situated  near  the  English  Church, 
at  the  foot  of  a  ridge  of  blown  sand,  and  about  44  feet  above  sea- 
level. 

The  three  wells  from  which  the  supply  is  pumped  for  the  town 
and  jetty  are  all  between  10  and  1 1  feet  in  depth,  and  yield  a  copious 
s'lpply  of  fresh  water.  One  of  them,  however,  was  sunk  a  foot 
farther  and  got  into  .salt  water. 

In  the  same  enclosure,  a  bore  is  in  prt)gress  in  search  of  artesian 
water.  The  f(Jlowing  notes  on  samples  of  strata  from  various  depths 
may  be  of  interest,  as  showing  the  nature  of  the  rocks  met  with 
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in  nearly  500  feet  of  br)ring  through  Carboniferous  rocks— the  ^ame 
formation  as  that  at  Derby  (Area  9) : — 

Fine  red  sand,  from  surface  to          30  feet 

Bed  sandstone,  thence  to        46  „ 

Fine  white  ar^aceous  and  siliceous  sandstone,  thenoe  to  68  „ 

Fine  silioeous  sandstone,  purely  coherent,  thence  to       ...  80  „ 

Fine  siUceous  sandstone,  thence  to 88  „ 

Fine  siliceous  sandstone,  less  coherent,  thence  to            ...  108  „ 

Fine  siliceous  sand  with  mica,  thence  to 210  „ 

Unconsolidated  silioeous  grit  (grains  size  of  No.  1  shot), 

with  salt  water,  thence  to          220  „ 

Fine  white  siliceous  sand  (core),  thence  to            282  „ 

Fine  red  siliceous  sand,  thence  to     290  ^ 

Coarse,  friable  siliceous,  felspathic  grit  (grains  size  of 

swan  shot)  with  salt  water,  thence  to 310  „ 

Fine  white  siliceous  sand  (core),  thence  to 340  „ 

Unconsolidated  siliceous  grit  (grains  size  of  No.  1  shot) 

with  salt  water  (core),  thenoe  to           345  „ 

Fine  white  siliceous  and  micaceous  sand  (core),  thenoe  to  388  „ 

Fine  yellow  siliceous  grit,  thence  to 446  „ 

Fine  siliceous  sand,  thence  to            4.31  „ 

Grey  sandstone,  thence  to      466  „ 

Coarse  grit  or  fine  conglomerate,  with  salt  water,  thence  to  468  ,. 

Coarse  siliceous  grit,  thence  to          478  „ 

Salt  water  was  standing  at  20  feet  from  the  surface. 

A  record  of  the  strata  pjvssed  through  in  the  bore  at  Palican 
Hill,  Carnarvon,  will  be  found  in  the  Annual  Reports  of  the  G«oie- 
gical  Survey  for  the  years  1902  and  1903.  The  bore  was  carried 
to  a  depth  of  3,01 1  feet.  The  result  is  thus  summed  up  by  Mr. 
Gibb  Maitland:-^"  At  a  depth  of  2,611  feet  the  supply  of  artesian 
water  yielded  300,000  gallons  per  diem,  and  at  3,011  feet  the  supply 
was  520,000  gallons."  When  it  is  remembered  that  the  strata  at 
Carnarvon  are  Carboniferous,  that  is,  of  the  same  age  as  those  of 
Derby,  there  is  the  less  reason  to  fear  that  the  latter  will  prove  tofi 
hard  or  too  close  in  grain  to  carry  water.  As  the  strata  in  the  Derby 
district,  so  far  as  the  evidence  goes,  present  the  remaining  co?:- 
ditions  necessary  to  the  presence  of  artesian  water,  there  need  Ihj 
no  hesitation  in  making  the  experiment.  | 

Concladinflr  Bemarks.  I 

My  speciiil  thanks  arejdue  to  Mr.  Armitage,  of  thejWater  Supply 
Department,  for  much  valuable  information;  to  l)r.  Maloney. 
Resident  Magistrate,  VVyndham,  and  Dr.  MacQueen,  Resident 
Magistrate,  Derby,  for  placing  many  facilities  at  my  disposal;  (<" 
Mr.  W.  E.  Coobe,  Government  Astronomer,  for  a  careful  reduction 
of  my  aneroid  readings ;  and  to  Mr.  J.  J.  Butlw,  oi  Wyndham. 
who  supplied  horses  and  saw  me  successfully  through  the  many 
difficulties  placed  in  the  way  by  a  drought  of  unprecedented  severity. 
In  the  matter  of  aneroid  altitudes,  it  may  be  said  that  the  aneroid 
I  carried  appears  to  have,  as  a  rule,  given  too  high  residt*.  For 
example,  my  reading  at  Hall's  Creek  was  1,400  feet,  whereas  t ha 
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correct  altitude  is  more  likely  to  be  1,225  feet,  the  average  of  numer- 
o'ls  barometrical  readings.  In  spite  of  this,  however,  my  readings 
(allowing  for  atmospheric  disturbances)  are  at  least  approximately 
proportional,  so  that,  in  speaking  of  the  comparative  altitudes  of 
different  loct^litiefe,  the  validity  of  the  argument  is  not  afl'ected  by 
the  error. 

In  the  preceding  pages  the  geological  sketch  may  be  tedious 
to  many  readers,  but  it  was  necessary  to  show  the  grounds  on  which 
I  arrived  at  my  conclusions.  The  subject  has  by  no  means  been 
exhausted,  although  its  further  discussion  had  better,  perhaps,  be 
reserved  for  the  pages  of  a  geological  journal. 

In  the  latter  part  of  the  report  I  have  passed  in  review  nine 
distinct  areas  (defined  on  the  map)  in  which,  according  to  my  lights, 
I  anticipate  more  or  less  success  in  the  search  for  artesian  water,  and 
have  discussed  each  of  them  on  its  own  merits.  However  the  fi  nancial 
questions  involved  may  be  adjusted  between  the  Govermnent  and 
the  pastoral  lessees,  I  entertain  no  doubt  that  artesian  water  is  des- 
tined to  play  an  important  part  in  the  future  of  the  pastoral  industry 
ot  the  Kimberley  District. 

R.  LOGAN  JACK. 

Surrey  Chambers,  Perth,  27th  February,   1906. 
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Itinerary  and  Notes  on  Water. 


Sheet  of 
300  oh. 


Milee. 


NotM. 


Wyndham  to  Parry's  Lagoon 
Parry's  Lagoon  to  Pear  Tree  Camp 
Pear  Tree  to  "  Bend  of  Ord  Eiver" 

(House  Boof  Crossing) 
Pear  Tree  to  Ivanhoe  Stad  Station 
I vanhoe  to  Emu  Springs     

Emu  Springs  to  Torrance  &  Smith's 

Well 
Torrance  and  Smith's  to  a-Mile  Well 
8-Mile  Well  to  Cockatoo  Springs  ... 
Cockatoo  Springs  to  GKolden  Gate... 


Golden  Gate  to  Pickle  Bottle  Creek 

Pickle  Bottle  Creek  to  Hicks'  Creek 
Hicks'    Creek    to    Argjle    Downs 

Station 
{Argyle  Downs  to  Stockade  Creek, 

Soda  Springs  and  back,  10  miles) 
Argyle  Downs  to  Behn  ftiver,  last 

crossing 
(Behn   River  to  Rosewood  Downs 

Station,  Northern  Territory,  and 

back,  20  miles) 
Behn  River  to  Sugar  Springs  (bores) 
Sugar    Springs    to    Argyle   Polic<> 

Station  (locally  "  Wad  Dog  ") 
Argyle  Police    Station    to   Spring 

Creek  (near  Spring  Yale  Station) 
Spring  Creek  to  14-Mile  Creek 
14.MiTe  Creek  to  9-Mile  Creek      ... 
9-Mile  Creek  to  Negri  River 
Negri  River  to  Ord  River,  Camp  12 
(Camp  12  to  Texas  Station,  2  miles ; 

well  to  Salt  Springs  in  Ord  River, 

2  miles  and  back — 8  miles) 
Camp  12  to  White  Moimtain  Creek 
White  Mountain  Creek  to  Kelly's 

Creek 
Kelly's  Creek  to  Ord  River  Station 

(Forrest  Creek) 
Ord  River  Station  to  Gully 
Gully  to  "  The  Brook,"  tributary  of 

Linacres  River 
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Permanent  water. 

Permanent  watertbove 

crossing. 
Well. 
Permanency  of  mter 

doabtfoL 
In  progress ;  no  vtter 

yet  at  65ft 

Permanent  water. 

Waterholee  wereneuiy 
dry,  but  repleniated 
hy  recent  rain. 

Permanency  of  vater 
doubtful. 

Dry. 


Permanent  wafcer. 

Permanent  water. 

Well     and    water   in 
Stockade  Creek. 

Permanent  water. 
Permanent  water. 

Permanency  of  water 

doubtful. 
Permanent  water. 
Water  from  recent  rain- 
Permanent  water. 
Permanent  water. 
Permanent  water. 


Water  doubtful 
Water     from     recent 

rain. 
Wells. 

Water  from  recent  rain. 
Permanent  water. 
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Itinerary  and  Notbs   on   Water — continued. 


"The   Brook  "to  Nicholson  Eiver, 

first  crossing 
First  to  second  crossin?  of  Nicholson 
Second  crossing  to  NichoUonhnt ... 
Nicholson  hnt  to  last  crossing  of 

Nicholson 
Nicholson  River  to  Qap  in  Hardman 

Range 
Hardman   Range  to  Ihirner  River 

Down  Turner  Kiver  to  Crossing   ... 

Turner  River  to  Gbip  in  Basalt 
Bange 

Oap  to  Springs  

Springs  to  Coogeebrin  ruined  sta- 
tion, Elvire  River 

C-K^geebrin  to  Camel  Creek  Yard  ... 

Camel  Creek  Yard  to  Camp  18      ... 

Camp  18  to  J  48,  Elvire  River       . . . 

J  48  to  Flora  Valley  Station,  Elvire 
River 

Flora  Valley  to  Mud  Springs 

Mud  Springs  to  Palm  Springs,  near 
Black  Elvire  Eiver 

Palm  Springs  to  Hall's  Creek  Tele- 
graph Station 

Telegraph  Station  tx)  Head  of  Hall's 
Creek,  Camp  22 

Camp  22  to  Rockhole  Pool  (Langley's 
Sheep  Station) 

Kockhole  Pool  to  Clay  pan 

Claypan  to  Tailers*  Camp 

Tailers*  Camp  to  Laura  Billabong 

^ura  Billabong   to    (Uaypans    at 

^  267-milft  Telegraph  Pole 

Claypans  to  Margaret  River 

Margaret  River  to  Soda  Springs  ... 


^a  Springs  to  Gully,  between  246 

and  250  miles 
^^«Uy  to  Dead  Horse  Creek,  at  240 

miles 
^2j\  Horse  Creek  to  Spinifex  Flat— 

Camp  No.  27,  near  233  Telegraph 

Mile  Pole 
Camp  27  to  Margaret  River 
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Itinerary  and  Notes   on  Water — continued. 


Margaret  River  to  Spring  Creek  ... 

Spring  Creek  to  Camp  28 

Camp  28  to  Font's  Creek  ("F  140" 

Creek) 
Font's  Creek  to  Morgan's  Grave  . . . 

(Bes.  1580) 
Morgan's  Grave  to  Mount  Fairbairn 
Mount  Fairbairn  to  Camp  29,  near 

Telegraph  Fole  198  mile 
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Louisa  Crossing  to  Camp  30  on  Mar- 
garet River,  near  Black  Rock         | 

Camp  30  to  Minnie  Fool     I 

Minnie  Pool  to  Camp  31  on  Mar-  i 

garet  River,  near  Mt.  Fierre  i 

Camp  31  to  McDonald's  Crossing  of 

Margaret  River  j 

McDonald's    Crossing    to    Fitzroy  | 

Telegraph  Station  ' 

Fitzroy  Telegraph  Station  to  Fitzroy  | 

Crossing  | 

Fitzroy  Crossing  to  Brooking  Creek  . 

Hotel 
Hotel  to  Oscar  Range  Station       ...  > 
Oscar  Range  Station  to  "6-mile  Well" 
"  6-mile  Well "  to  "  120-mUe  Creek"  i 
120-mile  Creek  to  117-miie  Fool    ... 
117-mile  Pool  to  107-mile  Creek    ... 

107-mile  Creek  to  100-mile  Fence... 
100-mile  Fence  to  Limestone  Creek  1 


Limestone  Creek  (92-mile)  to  67-mile 
Creek 
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Pool  from  recent  rain. 
Water  scarce;  said  to 
be  four  or  five  nif»rp 
miles  up  creek. 
Running    water   from 
recent  rain,  but  usu- 
ally dry.  Tanks  er»K'- 
ted  for  telegraph  x«- 
pairers. 

Note.— There  is  nsuaJlr 

no    water    between    Li««- 

stone  Creek  and  the  "C<jro^ 

Billa1x>n9  "    (Majr    Birer.'. 

Tra  Teller*       iu      ordiiiarT 

weather     must    leave  the 

telegrraph  line  at  Luuestoiw 

Creek,  and  go  ria  Mt  PeJ^  J 

'  and  Mt.  North  (Ooremswnt 

,  Well  between)  tJxe  LeaM^d 

I  River,  and    ilalnianmg»Tn 

I  Station,  rejoining  tbet^l*^ 

I  flrraph  line  about  the  X  milt 

I  pole.    Distance,  approx  Ti 

milea. 


•  Lands  Department  Lithotfrapbs,  1904. 


Digitized 


by  Google 


Itinebaby  and  Notes  on  Watbu— continued. 


Sheet  of 
300  ch. 
Map.* 


Miles. 


Notee. 


67-mile  Creek  to  66-mile  Pole 

^•mile  Pole,  North,  across  Plain  (no 
track)  to  Creek  outside  of  Bal- 
maningarra  Sheep  Paddock 
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Balmaningarra  Station  to  Yard  on 
May  Biver 
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"  Comer  Billabong  "  to  36-miIe  Tele- 
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PREFATORY   NOTE. 


This  Bulletin  includes  a  series  of  miscellaneous  reports  by 
various  members  of  the  staff,  which  in  themselves  are  not  sufficiently 
large  to  warrant  issue  as  separate  publications. 

These  reports  have  not  been  published  in  the  official  records 
of  the  State  (though  most  of  them  appeared  in  the  local  press) 
and  the  issue  of  them  in  a  collective  form  will,  it  is  hoped,  serve 
to  make  known  the  varied  mineral  and  allied  resources  of  Western 
Australia. 

A.    GIBB    MAITLAND, 

Government  Geologist. 

Geological  Survey  Office, 

Perth,  18th  March,  1907. 
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1. — Possibility  of  the  Occurrence  of  Artesian  Water 
in  the  Northampton  and  Geraldine  Districts. 

{With  a  Map,) 

The  consideration  of  the  question  as  to  whether  the  pastoral 
lands  lying  "beyond  Geraldton,  North  of  Northampton"  are- 
capable  of  yieldiiig  artesian  water  is  very  much  a  matter  of  geo- 
lo«;ical  investigation  and  mapping. 

It  is  not  clear  to  what  special  portion  of  the  Murchison  District 
the  motion  brought  forward  in  Parliament,  on  the  6th  of  December 
last,  i-efers.     This  motion  reads  :— 

Whether  in  view  of  the  fact  that  the  carrying  capacity  of  the  great 
wool-pToduoing- centre  beyond  Geraldine,  north  of  Northampton^ 
would  be  very  much  increased  if  there  was  an  ample  and  certain 
water  supply,  the  Gcvernment  would  be  prepared  at  an  early 
date  to  bore  in  that  district  for  the  purpose  of  testing  whether- 
artesian  water  existed  there  or  not. 

In  the  year  1897  a  traverse  was  made  of  the  countiy  between 
Northampton  and  Peak  Hill  (a),  and  an  examination,  in  more  or  less 
detail,  was  made  of  the  valley  of  the  Murchison  River  as  far  as 
the  big  bend  at  Bompas  Hill.  Later  on,  in  the  year  1900,  I 
traversed  the  country  between  Cue  and  Carnarvon,  in  connection 
with  the  question  of  artesian  water  (6),  and  in  the  early  part  of  1901. 
returned  from  Carnarvon  to  Northampton  along  the  telegraph  line. 

These  traverses,  coupled  with  the  information  contained  in 
the  different  official  reports  by  my  predecessors,  together  with  the- 
records  of  the  bores  put  down  during  the  last  few  years,  afford 
ample  data  for  dealing  with  the  broader  aspects  of  the  question 
without  a  special  visit  to  the  district  being  necessary. 

Since  the  date  of  my  report  of  December  17th,  1896  (c),  some 
boiing  has  been  carried  out  in  the  Champion  Bay  District,  having 
the  search  for  artesian  water  for  its  object.  Two  of  these  bores, 
viz.,  Dongara  (d)  and  Yardarino  (e),  have  been  successful  in  ob- 
taining overflowing  supplies;  the  Geraldton  Racecourse  Bore  (f),  sl 
sub-artesian  supply,  whilst  the  Geraldton  Station  Yard  Bore  (g)^ 
having  reached  bedrock  at  420ft.,  obtained  no  water. 

(a)  Annual  FrogTMB  Report  of  the  Geological  Snrvej  for  the  year,  1M7. 

Perth  :    By  Authority.  1896,  pp.  14-19. 

(b)  Annnal  Progress  Beport  of  the  Geological  Survey  for  the  year  1900. 

Perth :  By  Authority,  1901,  pp.  26-28. 
(e)  Annual  Progrese  Beport  of  the  Geological  Survey  for  the  year  1886.    Vid* 
Annual  Beport  Department  of  Mines  for  the  year  1896.    Perth :  By  Authority, 
1897,  p.  28. 
•    (d)  The  Mineral  Wealth  of  Western  Auatralia.    Geological  Survey  Bulletin  No.  4. 
Perth :  By  Authority,  1900,  pp.  105.106. 
(«)  Annual     Progxeea    Beport    of   the    Geological  Survey  for   the  year   1901. 

Perth  !  By  Authority,  19(5,  pp.  13-14. 
if)  The  Mineral  Wealth  of  Western  AustraUai    Geological  Survey  Bulletin  No.  4. 

Perth :  By  Authority,  1900,  pp.  1&-141. 
(y)  Loc.  Cit.  p.  139. 
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The^bore  at  Pelican  Hill  (a),  Carnarvon,  which  had  been  carried 
down  to  a  depth  of  3,011ft.,  obtained  an  overflowing  supply  of 
water  at  the  rate  of  520,000  gallons  per  diem.  The  record  of  this 
bore  shows  in  descending  order  :— About  150ft  of  newer  or  post- 
tertiary  strata ;  about  1,211ft.  of  mesozoie  (and  possibly  cretaceous) 
rocks  ;  and  about  1,650ft.  of  carboniferous  rocks  ;  the  base  of  the 
latter  formation,  however,  was  not  reached. 

The  important  point  in  this  bore  is  the  fact  that  the  main 
artesian  supply  is  drawn  from  the  bed  of  sandstone,  448ft.  in 
thickness,  whidi  forms  the  lowest  bed  of  the  carboniferous  series^ 
penetrated. 

These  strata  cross  the  Qascoyne  River  and  extend  without  an| 
interruption  southwards  to  the  valley  of  the  Wooramel  somewher 
between  Innouendy  and  Bilung  Pools  (b).  At  the  former  pli 
granitic  rocks  prevail,  whilst  in  the  vicinity  of  the  latter,  sandstone 
shales,  and  conglomerates,  dipping  south-west  at  a  low  angle,  occup^ 
the  country.  The  pebbles  in  the  conglomerate  are  of  rocks  identic 
with  those  which  form  the  Coor-de-Wandy,  Yalbria,  and  similar  bills 

Near  the  mouth  of  the  Wooramel  River  there  are,  in  addition 
to  the  coastal  limestone,  f  ossilif  erous  tertiary  rocks,  and  the  meso^*! 
2oic  beds,  from  beneath  which  the  carboniferous  strata,  descrili 
in  the  last  paragraph,  emerge  and  occupy  the  surface  of  the  upper 
portion  of  its  course. 

Little  or  no  geological  mapping  has  been  carried  out  betweeni 
Coor-de-Wandy  on  the  Upper  Wooramel  and  Mount  Narryer  on  I 
the  Upper  Murchison,  but  between  the  latter  hill  and  Tilly  Gully  (& )  ,| 
the  older  crystalline  rocks  give  place  to  the  almost  horizontal  sedi-| 
mentary  beds,  which  make  such  a  prominent  feature  in  the  Wood- 
rarrung  Range  (c),  and  which,  there  are  very  strong  geological! 
reasons  for  believing,  represent  the  southward  extension  of  the| 
carboniferous  rocks  of  the  Wooramel. 

In  the  valley  of  the  Murchison  River,  somewhere  below  Bompas  I 
Hill,  is  a  fairly  large  development  of  sedimentary  beds.     In  the 
vicinity  of  the  14-mile  crossing,  some  distance  above  the  Qeraldine  i 
Mine,  and  80ft.  by  aneroid  above  it,  is  an  exposure  of  what  appears  i 
to  be  an  older  series  of  strata  than  that  comprising  the  Wood- 
rarrung  Range..  The  lowest  bed  in  the  section  is  conglomerate  and 
breccia,  composed  of  angular  fragments  of  quasi-vitreous  quartzite, 
dipping  to  the  east  ;  the  base  of  the  conglomerate  is  not  visible. 
A  peculiar  feature  of  some  of  the  pebbles  i$  that  they  are  covered 
with  slicken-sides,   which,   however,   have   no   prevailing   direction. 
A  few  yards  lower  down  the  river  is  a  bed  of  quasi-vitreous  sand- 
stone overlaid  by  beds  of  cross-bedded  sandstone  and  fine  conglomer- 

(a)  Annual  PromM  B«port  of  the  Geological  Surrey  for  the  year  IMS. 
Perth :  Bt  Authority,  1903,  pp.  28^ :  idao  Annual  riogroeg  Beport  of  the 
Oeologicfll  Survey  for  the  year  1908.    Perth :  By  Authority,  1904,  p.  34. 


Oeologicfll  Survey  for  the  year  1908.    Perth :  By  Authority,  1904,  p.  34. 
Lands  Department  Lithog^apb,  2m. 
Lands  Department  Lithograph  6m. 
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ate,  trending  north  and  south,  and  dipping  east  at  an  angle  of  20 
degrees.  One  of  the  sandstone  beds  has  evidently  been  much  f  aulted, 
for  one  of  the  beds  is  slickensided  to  such  a  degree  as  to  produce 
surfaces  as  smooth  and  polished  as  plate  glass. 

Lower  down  the  Murchison  the  sedimentary  beds  referred  to 
in  the  last  paragraph  give  place  to  the  older  crystalline  rocks 
(gneiss,  etc.,  with  greenstone  dykes),  which  occupy  the  country  to 
a  point  on  the  river  in  the  vicinity  of  the  peg  W.  1.,  on  the  boundary 
of  Location  66/1135  (a). 

Near  this  point,  which  is  about  -twenty  miles  east  of  the  sea 
coast,  the  Murchison  River  enters  a  narrow  gorge,  flanked  by  vertical 
walls  of  sandstone  and  grit.  The  junction  between  these  sand- 
stones and  the  older  gneissic  rocks,  as  can  be  seen  by  a  section  on 
the  north  bank  of  the  river,  is  a  fault  dipping  to  the  west.  This 
sedimentary  formation  occupies  the  whole  of  the  Murchison  Valley 
as  far  as  its  mouth  in  Gantheaume  Bay. 

A  traverse  from  Carnarvon  to  Northampton,  via  Gladstone^ 
Hamelin  Pool,  and  the  Murchison  River,  near  Mount  Curious,  in 
1901  showed  the  staple  formation  to  consist  of  sandstones,  grits, 
etc.,  together  with  their  decomposition  products,  indicating  the  con- 
tinuity of  the  same  geological  formations  seen  outcropping  on  the 
high  ground  along  the  upper  portions  of  the  valleys  of  the  Gas- 
coyne,  the  Wooramel,  and  the  Murchison  Rivers. 

No  observations  as  to  the  actual  discharge  of  the  Wooramel 
and  the  Murchison  Rivers  would  appear  to  have  been  made,  so  that 
no  estimate  of  the  amount  of  water  absorbed  by  the  sedimentary 
beds  can  be  arrived  at.  From  the  available  records,  it  seems  that 
the  rainfall  of  the  district  is  fair,  and  that,  after  due  allowance 
has  been  made  for  evaporation  and  run-off,  a  good  deal' of  the 
rainfall  must  disappear  underground,  and  be  capable  of  being 
reached  by  wells  or  bore  holes. 

Having  due  regard  to  all  the  prevailing  geological  conditions 
of  the  country  to  which  previous  reference  has  been  made,  it  may 
be  said  that,  on  the  whole,  the  area  occupied  by  the  carboniferous 
and  newer  strata  is  favourable  as  regards  the  possibility  of  the 
occurrence  of  artesian  water,  whilst  so  far  as  can  be  judged  by 
the  present  evidence,  the  chances  of  obtaining  overflowing  supplies 
is  greatest  on  the  lower-lying  ground  near  the  coast. 

To  the  eastward  of  the  boundary  between,  the  carboniferous 
and  newer  strata,  no  hope  of  obtaining  a  supply  of  artesian  water 
exists. 

A  Geological  Sketch  Map,  Plate  I.,  accompanies  this  report. 

A.    GIBB    MAITLAND. 

(a;  Lauda  Department  Lithograph,  C.  71. 
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2. — On    the    country    between    the    Ashburton    and 
Minllya   Rivers  with   a  view    to  determining  the 
northwards  extension  of  the  Gascoyne  Artesian  | 
area.  iC 

{With  a  Map.)  K 

In  the  immediate  vicinity  of   Onslow,  the  country   is  of  aii 
•estuarine   character,    consisting   of   salt     marshes     and     mangrroveL^ 
s\*ramps   with   blown   sand   ridges   containing   large    quantities  off^ 
oyster  and  other  recent  shells.  C 

For  its  water  supply  the  town  is  dependent  upon  a  niunber 
of  shallow  wells  sunk  in  the  sand,  the  water  in  which  varies  very 
<5onsiderably  in  quality,  whilst  the  supply  is  limited,  being  entirely 
<lependent  upon  the  local  rainfall. 

Beneath  the  sand  hills  and  swamps  a  heavy  blue  clay  is  met  , 
-with,  in  the  upper  portion  of  which,  if  water  is  struck,  it  is  of  as 
extremely  bad  quality,  whilst  all  attempts  to  obtain  a  supply  by 
sinking  through  it  have  so  far  failed.  Some  years  ago  a  bore 
was  put  down  by  the  Government  to  a  depth  of  1,729ft.,  in  which 
the  first  supply  of  water  was  struck  at  1,015ft.,  which  trickled  over 
the  surface  at  the  rate  of  20  to  30  gallons  per  diem.  At  a  depth 
of  1,717ft.  a  further  supply  was  cut  which  yielded  120  gallons  per 
diem,  the  hydrostatic  pressure  being  10.821bs.  per  square  inch,  andi 
hydrostatic  head  25ft.  above  the  surface,  the  water  being  salt.  Tlw 
bore  passed  through  shale  for  the  greatest  proportion  of  the  depth 
and  was  discontinued  in  black  shale«  locally  known  as  'l^lack  Jack/ 

Following  up  the  Ashburton  River  in  a  southerly  direction, 
large  alluvial  plains  stretch  east  and  west  as  far  as  the  eye  can 
reach,  water  being  either  obtained  from  the  pools  in  the  river  bed 
or  from  wells  sunk  in  the  various  groups  of  blown  sand  hills 
which  here  and  there  break  the  monotony  of  the  flats. 

This  class  of  country  extends  for  a  distance  of  about  50  miles, 
where  it  is  suddenly  terminated  by  an  outcrop  of  crystalline  roeb. 
which  from  this  point  southward  present  a  fairly  bold  escarpment 
to  the  westward. 

Between  the  Ashburton  and  Yannarie  River  are  large  plain:^ 
of  a  more  or  less  flooded  character,  and  it  is  on  to  these  that  the  last- 
mentioned  river  discharges  its  waters,  at  a  point  upon  the  telegraph 
line  about  65  miles  from  Onslow,  whilst  the  plains  in  flood  tim^ 
drain  into  the  salt  flats  and  marshes  l^nng  upon  the  eastern  side  oi 
Exmouth  Gulf. 

This  plain  country  extends  up  the  Yannarie  as  far  as  Jane 
Well    (C.   29),   from  which   point   the  country  rises  rapidly,   the 
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surface  being  covered  by  a  red  sand,  with  occasional  outcrops  of 
limestone. 

At  Nganyou  Pool  (C.  26)  the  crystalline  rocks  with  quartz 
reefs  make  their  appearance,  overlaid  by  limestone  conglomerate, 
the  junction  of  the  two  formations  following  a  line  slightly  to  the 
east  of  north. 

From  Wogoola  Station  (Cameron  and  Clark's),  upon  the 
Yannarie  at  its  junction  with  Emu  Creek,  a  road  runs  south- 
westward  to  the  Winning  Telegraph  Station,  along  which  the 
crystalline  rocks  outcrop  for  about  six  miles  to  be  suddenly  re- 
placed by  shales.  At  a  point  seven  miles  to  the  west- 
ward of  the  station  a  well  has  been  sunk  in  them 
to  a  depth  of  80  feet,  at  which  depth  a  good  water 
supply  was  struck.  These  shales  are  highly  altered  (locally  called 
kaolin)  ;  this  change  from  the  normal  dark  blue  is  in  all  pro- 
bability due  to  the  leaching  subsequent  to  the  oxidation  of  the 
pyrites,  which  often  occurs  associated  with  them  in  considerable 
quantities.  At  a  point  10  miles  west  of  the  station  another  well 
has  been  sunk  in  the  shales  to  a  deptli  of  162  feet,  but  so  far  no 
supply  of  water  has  been  struck.  In  this  well  some  green  fossil- 
iferous  shales  were  passed  through,  but  these  have  now  all  weathered 
away  and  only  portions  of  a  cast  of  an  ammonite  were  obtained 
from  Mr.  Cameron. 

For  the  next  10  miles  a  series  of  clay  pans  and  sandy  fiats  are 
crossed,  after  which  low  shale  hills  strewn  in  patches  with  much 
quartz  and  ironstone  rubble  are  passed  over,  until  the  telegraph 
line  is  reached. 

To  the  northward  of  the  Telegraph  Station  at  Winning  and 
to  the  westward  of  the  line  are  a  series  of  altered  shale  hills,  which 
present  a  cliff-like  face  to  the  eastward,  the  beds  of  which  have  a 
distinct,  although  slight  dip  to  the  north-eastward. 

Between  Winning  and  Towera  Station  on  the  Yannarie  (Mr. 
Twitchin's),  travelling  due  east,  are  a  series  of  low  shale  hills,  of 
which  Mt.  Forrest  is  the  highest,  then  sandy  flats  are  crossed  to 
within  a  distance  of  10  miles  of  the  river,  where  a  shaft  has  been 
sunk  by  the  Minilya  Roads  Board  to  a  depth  of  62  feet,  in  dark 
shale,  without  striking  water,  whilst  immediately  to  the  eastward  of 
this  point  the  crystalline  series  again  appear  and  continue  for  the 
remainder  of  the  distance  to  the  station. 

From  the  dry  well  just  mentioned  the  boundary  of  the  granitic 
rocks  can  be  traced  in  a  south-easterly  direction,  sweeping  past 
the  Round  Hill  (which  is  sandstone)  upon  the  eastern  side;  thence 
on  south  of  A.  43  Cairn,  crossing  the  LjTidon  River  just  below 
marked  tree  A.  31;  from  there  striking  back  to  the  north-east  of 
Sugar  Loaf  Hill,  crossing  the  flooded  flats  of  the  river,  which  it 
follows  close  upon  the  eastern  side  to  A.  36,  where  it  again  crosses, 
following  the  White  Quartz  Hill  upon  the  western  side,  from  which 


Digitized 


by  Google 


12 

point  it  strikes  south-easterly  on  to  the  Minilya  to  a  little  east  of 
Williambury  Station,  up  to  which  point  it  has  been  mapped  in  by 
Mr.  A.  Qibb  Maitland,  the  Government  Geologist. 

Traversing  the  river  westward  from  A.  31,  limestone  con- 
glomerates are  seen  resting  directly  upon  the  crystalline  series  in 
the  bed  of  the  river,  to  be  overlaid  lower  down  by  shales.  Between 
Windalia  Pool,  A.  29,  and  Chugarfeyardoo,  A,  49,  which  is  upon  a 
branch  creek  to  the  southward,- there  is  an  outcrop  of  heavy  schistose 
boulders  associated  with  crjstalline  limestone ;  these  may  probably 
indicate  shallow  ground,  since  lines  of  these  boulders  tvith  parallel 
lines  of  foliation  are  often  seen  outcropping,  whereas  if  they  had 
been  a  portion  of  the  glacial  series  described  by  the  Government 
Geologist  they  would  have  been  more  disturbed  and  ice  scratched. 
This  is  the  only  locality  in  the  whole  area  where  there  appears  to 
be  anything  like  shallow  ground  within  the  basin. 

About  one  mile  north-east  of  Cordalia  Well,  near  A.  51,  a 
f ossiliferous  limestone  ridge  rises  from  the  plain  which  strikes  in  a 
north-westerly  and  south-easterly  direction,  with  a  well-defined 
dip  to  the  south-westward.  The  fossils  in  these  beds  are  similar  to 
those  met  with  upon  the  Irwin  River,  and  therefore  it  may  be 
assumed  that  these  rocks  belong  to  the  Lower  Carboniferous  series. 

To  the  south-westward  of  this  ridge  is  a  well  defined  range  of 
hills,  the  basial  beds  of  which  are  shale,  whilst  the  capping  is 
sandstone  or  quartzite;  these  latter  beds  vary  from  20  to  70  feet 
in  thickness. 

This  range  attains  its  greatest  elevation  at  the  south  end  in 
Moogooloo  Peak,  which  forms  a  conspicuous  landmark,  whilst  owing 
to  the  vertical  cliff-like  faces  presented  by  the  heavy  quartzite 
capping  it  is  most  difficult  to  climb. 

This  range  appears  to  be  the  northern  extension  of  the  Kennedy 
Range,  which  is  also  similarly  capped. 

The  beds  of  this  range  near  A.  51  have  a  much  steeper  dip  than 
at  any  other  point  noted  in  the  district,  therefore,  it  is  either  only 
local,  or  the  dip  of  this  series  flattens  greatly  to  the  northward, 
which  is  quite  possible,  and  would  account  for  the  plains  without 
rock  outcrops. 

Between  Cordalia  Well  and  Winning  the  country  is  mostly 
low  and  rolling,  the  ranges  dying  away  to  the  northward  of  the 
river,  the  presence  of  the  various  f oimations  being  only  determined 
by  the  nature  of  the  soil. 

To  the  westward  of  Winning,  after  the  shale  hills  are  crossed, 
the  surface  of  the  country  consists  of  a  series  of  calcareous  flat, 
which  give  place  to  low  shale  hills  near  the  Cordalia  Creek. 

About  ten  miles  west  of  that  creek,  at  A.  8,  there  is  a  bold  lime- 
stone range,  the  rocks  of  which  dip  at  a  low  angle  to  the  westward, 
whilst  between  it  and  the  coast  are  a  series  of  flats  and  sand  ridges. 
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South  from  Winning  along  the  telegraph  line  to  the  L3nidon 
!River  the  country  is  undulating,  the  soil  being  mostly  sandy  and 
oalcareous. 

The  beds  of  this  district  fulfil  all  the  conditions  necessary  to 
an  artesian  area,  consisting-  as-they  do  of;  a  series  of  pervious  sand- 
stones and  limestones  interbedded  and  overlaid  by  impervious  shales 
o£  considerable  thickness,  ihe  whole  having  a  uniform  dip  to  the 
^wrestward  or  towards  the  coast.  At  the  junction  of  the  artesian 
series  with  the  granite,  the  surfacte  elevation  varies  from  450  to  500 
feet  above  the  sea  level,  the  coast  being  about  75  miles  distant;  but 
since  about  15  miles  of  coastal  country  has  practically  no  elevation, 
this  fall  may  be  condensed  into  60  miles,  which  represents  from  7  to 
S  feet  per  mile;  therefore  as  the  water  level  at  or  near  the  junction 
-varies  from  50  to  100  feet  (according  to  the  elevation  of  the  sur- 
face), it  will  follow  that  a  sufftcient  hydrostatic  head  cannot  be 
obtained  to  cause  water  to  rise  above  the  surface  until  a  distance  of 
dErom  12  to  15  miles  west  from  the  outcrop  of  the  crystalline  series 
is  reached,  although  in  the  intervening  distance  no  doubt  sub-artesian 
water  (water  rising  in  bore  but  not  overflowing)  will  be  obtained. 

In  support  of  the  theory  that  this  is  an  artesian  area,  we  find 
in  the  Lyndon  Valley  and  to  the  southward  the  unbroken  con- 
tinuation of  the  rock  series,  forming  hill  ridges,  which  constitute 
the  proved  area  of  the  Gascoyne. 

In  conclusion,  it  may  be  stated  that  a  very  fine  stretch  of 
pastoral  country  was  passed  over,  which  at  the  present  time  is 
practically  valueless,  because  all  attempts  to  obtain  a  water  supply  by 
the  means  of  shallow  wells  has  so  far  proved  futile. 

HARRY   P.  WOODWARD, 
Assistant     Government     Geologist. 
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8.— The  PhosphatLc  Deposits  near  Dandara^a. 

{With  a  Map  and  8  figure».) 

Preliminary  Note.— In  the  month  of  September,  1906,  a  sample 
of  a  greenish  ferruginous  sandstone,  which,  on  examination,  -was 
found  to  contain  14.96  per  cent,  of  phosphoric  acid,  was  received 
at  the  offices  of  the  Geological  Survey.  In  view  of  the  great  value 
to  the  State  of  the  occurrence  of  a  suitable  mineral  phosphate,  it 
was  considered  desirable  to  have  a  geological  examination  of  the 
deposit  made  in  the  field,  and  also  to  carry  out  certain  investigations 
in  the  laboratory  in  connection  therewith. 

Mr.  Campbell,  Assistant  Geologist,  was  accordingly  instructed 
to  visit  the  district  to  inquire,  inter  alia,  into  the  extent  of  the  de- 
posit, its  mode  of  occurrence,  its  mineralogical  constituents,  etc., 
and  the  utilisation  of  the  deposit.  This  officer  devoted  a  week  to 
the  investigations  in  the  field,  and  made  a  collection  of  the  deposits 
in  illustration  of  his  report.  These  samples  were  placed  in  the  hands 
of  Mr.  Simpson  for  investigation  in  the  Survey  Laboratory,  and 
a  typical  series  are  now  in  the  Geological  Survey  Museum. 

The  report  of  Mr.  Campbell  is  accompanied  by  a  plan  (Plate 
III.)  showing  the  extent  of  the  phosphatic  deposit,  so  far  as  is  at 
present  known,  together  with  a  series  of  four  photographs  and 
four  geological  sections.  Mr.  Simpson's  report  contains  several 
analyses  of  the  different  classes  of  the  deposit. 

It  appears  the  deposit  occurs  in  a  series  of  beds,  which  have 
been  followed  across  country  for  a  distance  of  about  22  miles,  and 
the  phosphatic  rock  exposed  in  several  places.  The  deposit  ap- 
pears to  have  been  originally  found  on  the  Midland  Railway  Com- 
pany's concession,  though  the  field  observations  prove  it  to  extend 
into  Crown  lands.  So  far  as  observations  have  as  yet  been  carried, 
there  appear  to  be  three  distinct  classes  of  material  amid  the  phos- 
phatic deposits  (a.)  weathered  rocks  containing  from  0.54  to  2.10 
per  cent,  of  phosphoric  acid  ',  (&.)  ferruginous  sandstones,  contain- 
ing phosphates  mainly  of  iron  with  from  7.25  to  15.13  per  cent,  of 
phosphoric  acid,  the  iron  phosphates  occurring  as  dufrenite  and 
vivianite;  and  (c.)  fossil  bone  and  coprolite  rock,  containing  from 
15.32  to  39.34  per  cent,  of  phosphoric  acid. 

The  bone  bed  has  been  proved  to  be  about  three  feet  thick, 
whilst  the  underlying  ferruginous  sandstone,  which  has  been  more 
or  less  phosphatised  by  the  interaction  of  ironstone  and  phosphoric 
acid  derived  from  the  bone  beds,  is  at  least  7ft.  in  thickness.  The 
bone  bed  is  of  course  the  most  important  of  the  deposits,  and  it 
is  possible  that  prospecting  may  result  in  portions  of  the  deposit 
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being  found  to  be  much  richer  in  phosphoric  acid  than  any  of  the 
outcrops  yet  tested. 

The  matter  of  the  geological  age  of  the  deposit  is  one  of  in- 
ference only,  but  I  am  inclined  to  regard  it  as  being  the  northern 
extension  of  the  Gingin  tertiary  strata. 

These  discoveries  are  of  importance,  and  should  act  as  a  stim- 
ulant to  the  search  for  similar  phosphatic  deposits  in  that  portion  of 
the  Great  Coastal  Plain,  which  extends  from  Perth  to  Geraldton, 
for  they  may  easily  prove  to  be  more  extensive  than  at  present 
known.  So  far  as  can  be  judged  from  what  is  at  present  to  be 
seen,  there  seems  to  be  the  material  for  a  remunerative  industry  if 
properly  and  judiciously  followed  up. 

A.    GIBB    MAITLAND, 

Government  Geologist. 


The  locality  where  phosphatic  deposits  have  been  found  on 
the  Midland  Railway  Company's  concession  is  on  a  north  and  south 
line  of  country  passing  four  miles  west  of  Dandaraga,  -which  latter 
place  is  22  miles  to  the  westward  of  Moora,  and  is  connected  with 
it  by  a  well-made  road.  The  intervening  country  is  largely  a  sand- 
plain  until  about  14  miles  out  from  Moora,  when  a  series  of  low 
limestone  hills  are  met  with  showing  a  considerable  fertility  of 
soiL  The  hills  rise  rather  higher  on  the  west  side  of  Dandaraga 
and  form  the  dominant  range  in  the  district  These  hills  are 
mostly  well  wooded,  and  are  composed  of  ferruginous  sandstone, 
they  form  a  line  of  steep  escarpments  and  bluffs  towards  the  west, 
from  the  foot  of  which  extend  many  miles  of  sandplains,  mostly 
destitute  of  timber.  These  ferruginous  beds  are  nearly  horizontal, 
with  a  slight  inclination  to  the  east  in  places,  and  contain  indurated 
bands  on  the  top  of  one  of  which  the  phosphatic  bed  or  beds  occur, 
and  are  seen  on  a  subsidiary  line  of  escarpments  about  a  mile  back 
from  the  main  line  of  which  Cowalla  Bluff  forms  a  part,  and  also 
at  the  base  of  some  white  limestone  or  chalk-like  hills  thirteen  miles 
to  the  north.  These  localities  extend  over  a  distance  of  about  22 
miles. 

The  place  where  the  phosphate  samples  were  first  obtained 
is  about  six  chains  south-easterly  from  the  south-east  comer  of 
Lfocation  957  (James  Burnett's)  ;  here  the  upper  portion  of  the 
outcropping  ledges  of  rock  on  the  track  show  about  one  foot  in 
thickness,  having  a  mottled  green  colour,  which  attracted  the  atten- 
tion of  Mr.  James  Gardiner  when  driving  along  the  track,  and  he 
<x>lleeted  some  samples  and   forwarded  them  to  this   Department 
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and  to  the  Government  Analyst,  when  they  were  found  to  be  phos- 
phaticy  containing  from  10  to  15  per  cent,  of  phosphoric  acid.  The 
sooroe  of  this  acid  is  a.  bone  bed  that  overlies  it  and  which  being 
softer  has  decomposed  at  the  surface  of  the  ground,  leaving  only 
a  few  blocks  scattered  about.  It  contains  f ragm&its  of  bone,  teeth 
or  tusks  of  saurians  and  whitish  nodules  (so-called  coprolites), 
which  latter  have  been  probably  formed  by  the  aggregation  of 
phosphate  of  lime.  The  report  of  the  Mineralogist  and  Assayer 
shows  that  the  green  colour  of  the  rock  is  due  to  the  mineral 
dufrenite,  the  phosphoric  acid  having  combined  with  peroxide  of 
iron  to  form  that  mineral.  He  also  reports  the  presence  of  both 
vivianite  (hydrated  phosphate  of  iron)  and  wavellite  (hydrous 
phosphate  of  alumina).  The  beds  have  thus  both  rock  and  organic 
phosphates. 

Since  my  visit  I  have  been  shown  specimens  obtained  from 
holes  sunk  adjacent  to  this  outcrop  ;  these  show  a  better  grade  of 
phosphate,  and  that  the  bone  bed  is  at  least  three  feet  thick,  and 
that  the  green  alteration  of  the  bands  of  sandstone  extends  down 
to  ten  feet  depth  in  the  deepest  of  the  holes,  which  have  bottomed 
on  to  very  hard  sandstone. 

The  same  formation  is  to  be  seen  at  the  ledge  of  rock,  %  mile 
to  the  north  near  Mr.  Burnett's  house,  but  the  bone  bed  is  not  so 
much  in  evidence  there.  (Figures  1  and  2,  and  Mineral  Specimens 
6052,  0977-aO.) 
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SECTION   AT    LOC  957    BURNETft    DAHDAR^GAJte^ 
Pig.  1. 

Similar  beds  occur  about  4^  miles  in  a  direct  line  southerly 
at  the  western  side  of  Location  1110  (Mr.  Bower's) ;  there  is  here 
a  low  escarpment  to  the  west.  The  phosphate  bed  probably  under- 
lies the  surface  across  from  there  to  an  eastern  escarpment  of  a 
small  gully,  where  there  is  a  small  cave  known  as  the  '^  Hole  in  the 
Wall,"  a  distance  of  about  30  chains.  The  upper  portion  of  this 
ledge  is  green-coloured>  and  is  phosphatic,  and  a  tank  which  has 
been  excavated  in  it  shows  that  the  bone  bed  also  exists  here  to  a 
depth  of  six  feet  at  least.  (Figures  3|  4,  and  6|  and  Mineral 
Specimen  6064) 
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Fbo8phate  rock  forming  upper  surface  of  escarpmoDt  of  Ferruginous  Sandstone  at 
Loc.  1110,  near  Dandaraga,  looking  E.  [       I 

Ne8rative_283, 


Digitized 


byG00gl> 


Digitized 


by  Google 


BnlUtim  96, 


Fio.  5. 


Cave,  known  as  "  Hole  in  the  Wall,'*  on  Loc.  1110,  close  to  Fig.  4. 

Negative  284. 
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Four  miles  south  again  from  here  there  is  &  cbnspictious  cliff 
facing  the  north,  known  as  "  The  Caves."  These  caves  have  been 
formed  by  the  action  of  the  water  penetrating  cracks  in  the  hard 


.    ,'  J^npoffi/UHiS  '.  ^Sandstbfie^  * 


SECTION   AT    Lpe  1110     BOWER'S    DANDARAGA.^ 
Pio.  8. 

ledge,  and  washing  away  the  underlying  softer  rock.  Heavy  rdih 
had  fallen  the  day  before  my  visit,  and  the  fresh  marks  of  running 
water  were  very  plain.  Some  of  the  caves  are  over  50ft.  long,  and, 
in  some  places,  8ft.  high.  The  upper  surface  of  the  ledge  has  the 
green-coloured  rock,  and  above  it  are  fragments  of  the  bone  bed 
and  nodules.  The  hill  top  is  wooded  to  the  face  of  the  cliff,  along 
the  foot  of  the  cliff  also  there  is  a  strip  of  large  timber  growth, 
but  south-westerly  from  here  the  timber  becomes  scarcer,  and  at  2% 
miles  is  the  bare  Yondan  Hill,  which  I  visited,  but  did  not  go  be- 
yond as  the  country  looked  unpromising,  and  any  further  outcrop 
of  the  phosphatic  bed  would  probably  have  to  be  sought  for  nearer 
Yatheroo.     (Mineral  specimen  6061-3,  and  Figure  6.) 

Northwards  of  Cowalla  the  escarpments  disappear,  and  the  line 
of  hiUs  is  broken  up,  tlie  timber  growth  lessens,  and  I  did  not  hear 
of  any  ledg^  of  this  ferruginous  green  rock  about  there; 

In  Location  400,  Mordo,  a  tank  has  been  excavated  in  either 
a  fine-grained  ferruginous  sandstone  or  a  decomposed  greenstone, 
the  upper  portion  of  which  has  a  greenish  colour  and  contains  from 
2.10  per  cent,  of  phosphoric  acid  ;  but  I  did  not  see  any  sign  of  the 
bone  bed,  as  a  bed  of  laterite  of  about  a  foot  thickness  conceals 
the  underlying  sandstone.  The  country  around  is  flattish  with  only 
scanty  timber.     (See  Mineral  Specimen  6066-) 

Two  miles  farther  north  is  Pickera  Pickera,  where  a  similar 
rock  outcrops  near  the  track  (Mineral  Specimen  6083)  with 
only  .54  per  cent,  of  phosphoric  acid.  It  is  quite  possible  that  the 
bone  bed  may  never  have  existed  here,  and  that  the  phosphoric  acid 
at  both  these  two  locations  may  have  been  the  result  of  the  denuda- 
tion of  the  bone  bed  in  the  neighbourhood. 

Six  miles  farther  north  at  Wathingarra  (Emu  Hill)  there  is 
a  white  limestone  or  chalky  hill,  the  western  foot  of  which  is  inter- 
calated with  sandy  seams,  and  with  them  is  a  bone  bed  outcropping 
near  the  track.  The  greater  part  of  the  hill  is  composed  of  a  very 
pure  limestone,  a  sample  from  the  top  of  the  hill,  when  examined. 
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showed  a  slight  trace  of  phosphoric  aeid  ;  some  silieified  pieces  of 
wood  were  found  on  the  hill,  probably  caused  by  the  same  condi- 
tions that  have  solidified  a  white  sand  and  graVel  at  Location  867 
(Whitfield's),  about  three  miles  south-easterly  from  here,  into  a 
quartzite  bed  from  4ft.  to  8ft.  thick,  which  underlies  about  6ft.  to 
10ft.  of  laterite.  Both  here  and  at  Emu  Hill  there  is  a  total  ab- 
sence of  the  ferruginous  zones  that  are  such  a  m^ked  character  of 
the  other  localities  mentioned.  (Figures  7  and  8,  and  Mineral 
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SECTION   AT    LOC  1137    EMU  HILL  DANDARA6A.^fc% 

Pig.  7. 
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8£CTtON    AT  LOC   867  WHITFIELD^     DANOARAGA.^ 

Pio.  8. 

In  each  instance  the  bone  bed  evidently  forms  part  of  the 
sequence  of  the  beds  in  the  district,  all  being  of  one  geological 
series,  and  it  may  be  found  that  the  bone  bed  is  repeated  at  a 
higher  or  lower  horizon  on  the  series,  and  that  the  Emu  Hill  bed 
is  not  the  same  as  that  at  Location  957. 

In  the  map  accompanying  the  report  of  the  then  Government 
Geologist,  Mr.  H.  Y.  L.  Brown,  the  Gingin,  Yatheroo,  and  Dan- 
daraga  patches  of  limestone  are  shown^  and  both  that  and  the 
"  f emiginuos  claystone,  limestone,  sandstone,  and  grit "  are  classed 
as  of  mesozoic  age  (Oolitic  period  of  the  Jurassic  series),  and  on 
pages  11  and  13  of  his  report,  he  says  that  the  average  thickness 
of  these  beds  where  best  developed  is  400ft.,  and  average  elevation 
about  600ft.  above  sea  level,  the  surface  accumulations  of  sand 
preventing  its  being  ascertained  whether  the  limestone  over  or  un- 
derlies the  ferruginous  rock  of  the  district. 

The  fragmentary  and  greatly  decomposed  state  of  the  speci- 
mens that  I  have  obtained  from  the  outcrops  of  the  bone  beds 
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prevents  much  assistance  being  derived  from  them  towards  the 
identification  of  their  geological  horizon  at  present.  There  is,  how- 
ever, a  great  resemblance  of  the  characteristics  of  the  bone  bed 
series  with  the  ferruginous  sandstones  of  the  Greenough  River  dis- 
trict which  contain  Jurassic  fossils,  and  Mr.  H.  Y.  L.  Brown  has 
mapped  them  as  being  of  the  same  series. 

In  both  localities  the  current  bedding  of  the  sandstones  and 
the  ferruginous  bands  of  floors  denote  that  they  were  formed  in 
either  estuaries  or  lagoons  which  were  liable  to  be  dried  up  at  times 
causing  probably  the  destruction  of  most  of  the  marine  creatures 
inhabiting  them. 

I  did  not  hear  of  the  occurrence  of  phosphatic  material  at  any 
other  tanks  or  wells  along  the  route  of  travel  between  the  above- 
mentioned  localities,  and  my  inquiries  were  necessarily  more  par- 
ticularly directed  towards  the  existence  of  the  green-coloured  rock, 
which  alone  appears  to  have  been  noticed  by  residents  of  the  district, 
who,  however,  thought  that  the  colour  was  due  to  the  presence  of 
copper.  At  Cowalla,  the  horizon  of  the  phosphate  bed  appears  to 
be  below  the  summit  of  the  bluff,  but  it  being  very  steep  and  dis- 
advantageous as  a  working  ground,  I  did  not  ascertain  whether  it 
existed  there.  At  Emu  Hill  there  are  no  ferruginous  ledges  nor 
green-coloured  rocks,  but  the  bone  bed  probably  extends  along  the 
outcrop  of  that  horizon  of  the  limestone  hills.  Around  here  the 
timber  is  scanty,  and  white  gum  has  replaced  the  red  gum,  the 
neighbourhood  of  Cowalla  being,  I  understand,  the  northernmost 
limit  of  that  tree,  and  Yatheroo  that  of  the  jarrah.  The  strong 
growth  of  vegetation  in  portions  of  the  district  is  due  probably  to 
the  existence  of  both  limestone  and  phosphate  beds,  independently 
or  in  conjunction. 

It  will  be  seen  from  the  above  particulars  that  there  appears 
to  be  here  the  material  for  a  remunerative  industry,  for  the  phos- 
phatic deposits  evidently  extend  over  a  considerable  area. 

The  bone  beds  somewhat  resemble  the  Cambridgeshire  coprolite 
beds  in  England,  of  which  I  have  had  experience,  and  the  procedure 
for  the  exploration  and  working  of  the  deposit  will  be  much  the 
same,  viz.,  by  trial  holes,  and  then  excavating  the  open  trenches,  first 
stripping  down  to  the  bed  and  working  up  hill  until  the  depth 
reached  makes  it  too  costly  for  the  amount  of  phosphate  obtained. 
The  material  from  the  bone  bed  would  have  to  be  concentrated  by 
screening,  washing,  or  hand-picking,  but  a  difficulty  presents  itself 
through  the  softness  of  the  phosphatic  nodules  and  bones,  which  will 
require  great  care  to  prevent  that  material  from  being  lost  in  the 
sandy  matrix. 

The  Cambridgeshire  coprolites  and  the  South  Carolina  nodules 
are  readily  separated  by  either  washing  or  screening  on.  account 
of  their  hardness.    After  concentration,  the  phosphate  lumps  would 
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tben  have,  to  be  ground  in  roUev  paoB,  when  it  could  be  sold  as  raw 
phosphate^'  or  be  manufactured  into  superphosphate  by  mixing'  wiUi 
sulphuric  aoid^  whidi  produces  -a  hydrous  and  water-soluble  pho6- 
phate,  and  a  «ilphate  of  lime  or  gypsum. 

The  raw  phosphate  does  not  decompose  readily,  and  may 
even  take  years  to  benefit  the  ground  ;  in  the  superphosphate  form 
the  phosphoric  acid  is  more  readily  assimilable,  and  is  therefore 
more  in  demand  when  not  too  oostly. 

The  green-coloured  rock  which  underlies,  or  is  intercalated  in 
the  bone  bed,  would  have  to  undergo  a  different  treatment,  whieh  is 
referred  to  by  Mr.  Simpson  in  his  report  attached,  and  po6s3>ly 
special  treatment  to  meet  the  special  material  would  have  to  be 
devised. 

For  the  convenience  of  prospectors,  it  may  be  mentioned  that 
for  the  field  examination  of  samples  dissolve  in  warm  nitric  acid, 
then  strain  off  the  residue  to  a  dean  solution  ;  when  cold  put  a  few 
drops  into  a  solution  of  anmabniTun  molybdate,  when^  after  a  few 
minutes,  a  bright  yellow  precipitate  should  appear.  If  the  material 
is  insoluble  in  nitric  acid,  it  inay  be  fused  in  a  sodium  carbonate 
bead,  and  then  dissolved  in  this  acid  (see  p.  102  Brush  and  Pen- 
fold's  Determinative  Mineralogy).  A  great  deal  of  useful  g^ieral 
information  is  given  on  the  subject  of  phosphates  in  a  pamphlet  by 
Dr.  Charles  Chewings,  issued  by  the  Government  Printer,  Adelaide, 
1903. 

W.    D.     CAMPBELL, 

Assistant  Geologist. 
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Appendix  I. 

LIST  OF  SPECIMENS  IN  THE  GEOLOGICAL  SX7EVEY  MUSEUM 

FEOM  DANDABAGA. 

Besris- 
tered 
No. 

Book. 

Obtained 
from. 

LooaUty. 

1 
0977  1  Phosphate  of  Iron  Bock  ... 

1 

Surface 

Near  S.E.  comer  of  Loc.  967, 
Dandaraga 

6978  1        Do.              do. 

do. 

P'eftr  S.E.  comer  of  Lqc  957, 

Moora  district 

6979 

Bone  Bed  ...         

do. 

d9. 

0960 

Do 

do. 

do. 

0961 

Laterite     ... 

do. 

The  Caves 

0882 

Laterite  with   Phosphate 

of  Iron 
Laterite  with  Phosphate 

of  Iron,  Weathered 

do. 

do. 

6963 

do. 

Loc.    132,  Pickera  Picikera, 

near  Dandaraga 

6064 

Phosphate  of  Iron  Bock... 

do. 

Loc.  1110,  near  tank,  Dan- 
daraga 

Mardo  tank,  Loc.  400,  Dan- 

daraga 
'Lofe.  Ser,  Whitfield's,  Dan- 

6965 

Do.               do. 

do. 

6966 

Quartzite  capping  of  hill 

do. 

daraga 

6987 

do. 

do. 

do. 

6988 

SiUdfiedwood      

do. 

Loo.  1137,Wathingarra(Emu 
Hill),  Dandaraga 

6969 

Bone  Bed 

do. 

do. 

6990 

Limestone  from  top  of  hill 

do. 

do. 

6992 

Chalcedony           

do. 

1  mile  east  of  Moora,  Dan- 
daraga 

6993 

Ferruffinons  Quartzite   ... 
Bone  Bed 

do. 

do. 

7017 

3ft.  deep 

Near  S.E.  comer  of  Loc.  967, 

hole  6  feet  deep,  3  chains 

east  of  road 

ApF 

•ndiz    II 

COMPOSITION  OF  T 

HE  PHOS 

PHATIC  BOCKS. 

I  have  examined  the  series  of  phosphatic  rocks  collected  by  Mr. 
Campbell  at  Dandaraga  as  far  as  at  present  possible  with  the  limited  staff 
at  my  disposal 

Boughly  three  main  classes  of  material  were  included  in  the  samples. 

A.  Weathered  rocks  doubtfully  phosphatic— The  results  obtained  on 
these  were: — 

L.2613.  Average  of  M6063. — ^Weathered  f erraginous  rock  with  a  little 
green  stainixig ;  P,0„  0*547^. 

LSM.6-    Average  of  M6965.-' Weathered  greenstone  (?).  PiO«,  2*  10*/, 
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Neither  of  theee  samples  are  of  any  valae  whatever. 
B.    Ironstones  oarrying  phosphates,  mainly  of  iron. — ^The  analysee  of 
these  are :— 


L. 

Total 
P.O., 

Ferric  Oxide. 

Silioa  and  Insol- 
uble SUicates. 

Water  and 
Oxsanic  Matter. 

CarbonJeAcid. 

2800 
2801 
2814 
2815 

7'26 

9-63 

1513 

7-41 

3214 

47-64 

7-36 

Trace 

Stronic  tiaoe 
Stron^c  trace 
Trace 

2800.  Average  of  M0O77. — Fermginoos  sandstone  impregnated  with 
Dofrenite  (hydrated  phosphate  of  iron).  Sample  contains  only  QrQB  yer 
cent,  of  lime.  Of  the  phosphoric  oxide  present  6'63  per  cent,  is  insoluble 
and  0*62  per  cent,  soluble  when  digested  for  a  week  with  1  per  oenU  citric 
acid  solution.  Only  one-tenth  therefore  of  the  total  phosphoric  oxide  pre- 
sent is  available  for  plant  food  in  its  present  state. 

280L  Ink-coloured  portion  of  M8078- — This  is  similar  to  the  previoos 
sample,  but  appears  to  contain  as  well  as  Duf  renite  a  second  iron  phosphate, 
Yi^anite. 

2814s.  Typical  specimen  of  M096SS. — ^Light  brown  siliceous  ironstone 
with  paler  nodules. 

2815.  Average  of  H0061. — ^Heavy  dark  brown  siliceous  ironstone,  with 
light  brown  concretions. 

The  first  of  these  four  samples  is  similar  to  the  first  sample  brought  to 
Perth  from  this  locality.  It  showed  14*96  per  cent,  of  phosphoric  acid,  and 
my  report  upon  it  is  applicable  to  the  present  (B)  set  of  samples. 

"  For  a  fertiliser  the  sample  as  submitted  is  low  in  phosphorus,  and  the 
amount  of  that  constituent  available  for  plant  food  in  its  present  state 
appears  to  be  very  minute,  dilute  citric  acid  having  an  extremely  dow 
effect  upon  it.  Before  any  practical  use  could  be  made  of  tiiis  material 
means  must  be  resorted  to  to  render  the  phosphoric  oxide  soluble.  The 
usual  method  of  treating  rook  phosphate,  viz.,  converting  into  super- 
phosphate by  treatment  with  sulphuric  acid  would  be  inapplicable  in  thii 
case  where  such  a  large  proportion  of  iron  oxide  is  present.  The  most 
feasible  method  of  utilisation  seems  to  be  the  manufacture  of  '  Precipitated 
Phosphate '  by  solution  of  the  phosphorus  and  precipitation  with  Jime  or 
calcium  sulphide.  By  this  means  a  very  rich  fertiliser  could  be  obtained. 
If  dufrenite  be  the  only  phosphatic  mineral  in  this  deposit  it  is  evident 
that  the  highest  proportion  of  phosphoric  oxide  that  could  be  present  in  any 
part  of  it  would  be  that  present  in  pure  dufrenite,  viz. : — 28  to  32  per 
cent.,  whilst  the  average  would  be  well  below  that  owing  to  admixture  of 
sand,  clay,  and  limonite.  It  seems  probable,  however,  that  the  original 
source  of  the  phosphorus  was  coprolite  or  bone  phosphate,  which  by 
interaction  with  iron  compounds  has  given  rise  to  dufrenite.  Either  of  the 
former  phosphates  would  be  of  more  value  than  the  last  named*  being 
both  richer  in  phosphoric  oxide  and  readily  converted  into  super- 
phosphate." 

In  years  to  come,  when  the  steel  industry  is  an  established  fact  in 
Australia,  there  will  probably  be  a  demand  for  the  more  fermginoos 
samples  for  the  simultaneous  manufacture  of  basic  steel  and  Thomas' 
phosphate. 

C.  Fossil  Bone  and  Coprolite  Bock.  The  prediction  tiiat  the  iron 
phosphate  was  a  secondary  mineral  derived  from  the  interaction  of  iron- 
stone and  phosphoric  acid  derived  from  bone  or  coprolite  beds  has  been 
verified  by  Mr  Campbell. 
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The  following  are  analyses  of  typical  samples  of  these  beds :— 


L. 

Total 
P.O.. 

Lime. 

Fexirio  Oxide. 

Silica  and  Inflol. 
uble  Silicates. 

Water  and 
Orgaaic 
Matter. 

Carbonic  Acid. 

2802 
2603 
2604 
2610 

18-26 
39-34 
26-26 
16-32 

15-80 

26-42 

4-17 
29-31 

21-27 

1-87 

2806 

27-02 

7-83 

2-60 
9-60 

Very  small 
Small 
Small 
Very  small 

2602.  Average  of  M0079-  Yellowish  and  greenish  mottled  rock  with 
haae  of  fermginons  sand  carrying  a  little  dufrenite,  and  enclosing  numerous 
fossil  bones  and  lime  phosphate  nodules  (coprolites)  of  all  sizes.  Most  of 
the  phosphoric  acid  in  this  sample  is  present  as  lime  phosphate,  a  little, 
however,  is  present  as  iron  phosphate  (dufrenite)  and  a  little  as 
aluminium  phosphate  (wavellite).  Ilie  whole  of  it  is  "acid  soluble" ;  7*06 
per  cent,  of  the  phosphoric  oxide  is  soluble  in  1  per  cent,  citric  acid  in  one 
week  and  is  therefore  available  for  plant  food,  11-20  per  cent,  is  insoluble 
in  this  solution.  Such  material,  if  very  finely  ground,  might  be  used  with 
advantage  on  the  swamp  soils  of  the  South-West  of  this  State,  but  being 
very  slow  in  action  compared  with  superphosphate  would  probably 
not  be  received  with  much  favour  by  the  farmers.  Its  value  at  the 
rates  published  by  the  Agricultural  Department  would  be  £2  I7s.  per 
ton.  A  higher  grade  sample  of  similar  material  has  been  presented  to  the 
Department  by  Mr.  Jas.  Gardiner. 

2603-  Bone  (tusk  P)  from  M0079.  This  is  a  fair  sample  of  the  large 
pieces  of  bone  present  in  the  previously  described  sample.  It  contains  86*88 
per  cent,  of  lime  phosphate  and  only  a  trace  of  iron. 

2604-  Fhosphatio  nodule  or  coprolite  from  M6079*  Contains  67*33  per 
cent,  of  lime  phosphate,  and  is  therefore  similar  to  much  of  the  lower  grade 
coprolite  and  pebble-phosphate  which  is  converted  into  superphosphate. 

3610.  Average  of  M096O'  Similar  to  Ii2602  already  described,  but 
contains  no  visible  iron  phosphate  and  is  more  porous  and  friable,  having 
apparently  been  subjected  to  considerable  leaching  action. 

Both  of  the  samples  of  the  bone-coprolite  beds  examined  are  too  low  in 
phosphoric  oxide  to  be  worth  converting  into  superphosphate.  That 
richer  samples  are,  however,  to  be  obtained  is  shown  by  Mr.  (Gardiner's 
specimen.  With  cheap  locaUy  made  sulphuric  add  even  the  lower  grades 
might  be  used  for  the  production  of  high-grade  precipitated  phosphate. 

If  the  bones  and  coprolites  can  be  successfullv  separated  from  the 
enclosing  non-phoephatic  sand  rock  by  coarse  crushing  and  screening,  or 
otherwise,  an  excellent  high-grade  raw  material  would  be  obtained, 
carrying  from  60  to  70  per  cent,  lime  phosphate,  and  therefore  well  suited 
for  conversion  into  superphosphate. 

The  latest  published  local  values  for  phosphoric  acid  in  fertilisers  are 
as  follow  :— 

s.  d. 

Water-soluble     6    2  per  unit. 

Citrate-soluble     3  10    „      „  * 

Acid-soluble         2    7    „      „ 

P,Og  in  bones,  offal,  etc.  3    0    „      „ 

EDWAED  S.  SIMPSON, 

Mineralogist  and  Assayer. 
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4.— Notes  on  a  Meteorite  from  the  Nuleri  District  of 
Western  Australia. 

{With  6  figures,) 

The  small  meteorite  (5035)  here  described,  was  prevented  to 
the  writer  by  W.  R.  Feldtmann,  Esq.,  in  1902,  with  the  infoima- 
tion  that  it  was  obtained  from  a  prospector,  who  said  he  picked 
it  up  in  the  uninhabited  interior  somewhere  about  200  miles  east  of 
Sir  Samuel.  According  to  this  it  would  have  been  found  either 
close  to  or  within  the  boundaries  of  the  Nuleri  Land  District,  and 
it  is  proposed  therefore  to  call  it  the  Nuleri  meteorite. 

Its  general  appearance  is  shown  by  Figs.  9  and  10.  It  is  & 
Siderite  of  the  octahedrite  type.  Its  total  weight  was  120.2 
grammes;  extreme  length,  60mm.;  extreme  width,  46mn2:  extreme 
thickness,  22mm.  It  is  evidently  not  an  entire  boloid  but  a  smaE 
fractured  portion  of  a  large  mass,  probably  fractured  naturaiJr 
in  falling,  since  the  fractured  surfaces  have  a  crust  very  similar 
to  that  on  the  original  external  surface.  About  one  quarter  of 
the  surface  exhibits  the  typical  external  appearance  of  a  siderite 
being  pitted  and  covered  with  a  glazed  surface,  varying  in  colour 
from  black  to  dark  brown.  The  remainder  of  the  surface  is 
formed  by  broad  faces  of  the  octahedron  covered  by  a  thin  coating 
of  black  magnetite.  The  mass  is  penetrated  deeply  in  places  br 
fractures  along  octahedral  cleavage  planes.  A  number  of  minute 
moist  globules,  brownish  yellow  in  colour,  occurred  on  the  cleavage 
faces  when  first  received.  These  proved  on  examination  to  be  iroQ 
perchloride  (Fe,Cla)^.  showing  that  lawrencite  (iron  prot^ 
chloride)  is  a  constituent  of  the  mass. 

Taking  advantage  of  the  deep  fractures,  portions  weighing  iQ 
air  10.7  grammes,  were  broken  off  with  a  cold  chisel  for  chemical 
and'  structural  examination,  leaving  the  main  mass  weighing  lOd-5 
grammes. 

Internal  structure, — A  cleavage  flake,  30  millimetres  long  and 
3mm.  thick,  was  carefuUy  polished  on  one  side  and  then  etched  with 
nitric  acid  of  normal  strength  for  about  two  minutes  in  order  to 
develop  the  internal  structure.  This  was  found  to  be  very 
interesting,  a  beautiful  damascened  structure  being  brought  oat. 
This  is  well  shown  in  Fig.  11.  A  similar  structure  is  recorded  by 
Fletcher  as  occurring  in  the  Youndegin  iron,  though  nothing  re* 
sembling  it  appears  on  the  fragment  of  that  iron  in  the  Pertb 
Museum. 

The  different  constituents  observed  were  three,  viz.: — 

(1.)  A  dull  grey  iron-nickel  alloy  forming  the  greater  part  ot 
the  surface.  This  was  evidently  the  constituent  most  attacked  bj 
the  acid. 

(2.)  A  much  brighter  iron-nickel  alloy,  but  little  affected  b/ 
the  acid  and  occurring  in  numerous  long  sU^tly  curved  lenticular 
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Fig.  9.     Obverse. 


Fio.  10.     Reverse. 
Nuleri  Meteorite.     (Natural  Rize.) 


Photo. :  E.  S.  Simpsoq. 
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Fig.  11. 


FiQ.  12. 
Nuleri  Meteorite,  etched  sectioDB.     (Enlargement,  ten  diameters.) 

Pboto. :  K,  S.  Simpson. 
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Fia.  14. 
Nuleri  Meteorite,  etched  sections.     (Enlargement,  ten  diameters.) 

Photo. :  E-  S.  SimpsoD, 
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)s,  for  the  most  part  from  one-twentieth  to  one-fifth  of  a  milli- 
re  in  thickness,  as  seen  in  Figs.  11  and  12.  There  are  two 
riacing  sets  of  these  lenticles  each  roughly  paraUel  to  one  of  the 
hedral  cleavages,  one  being  much  more  developed  than  the 
r.  No  lenticles  appear  to  follow  the  third  cleavage.  Tbe 
Qdy  less  prominent  set,  is  best  seen  in  Fig.  13,  but  may  also  be 
in  Fig.  11.  On  one  portion  of  the  surface  this  mineral  is 
\i  more  largely  developed,  forming  an  M  shaped  area,  oi^e  leg 
hich  is  seen  to  cross  the  centre  of  Fig.  12. 

(3.)  A  brilliant  tinwhite  mineral  occurring  in  very  small 
int,  and  that  very  irregularly  distributed,  being  confined  to  two 
ly  separated  areas.  Its  outline  at  one  of  these  points  re- 
des Arabic  writing,  as  seen  in  Fig.  14  ;  at  the  other  shown  in 
13  there  is  a  singular  tabular  crystal  parallel  to  a  cleavage, 
t  2mm.  long  and  0.3mm.  wide.  In  both  cases  the  illumination 
tie  surface  when  the  photographs  were  taken  was  such  as  to 
ress  the  brilliancy  of  this  mineral.  It  appears  therefore  to  be 
st  black.  This  mineral  is  probably  schreibersite  (phosphide  of 
and  nickel). 

The  only  other  notable  point  brought  out  by  etching  was  the 
ledral  cleavage  in  three  directions  at  an  angle  of  60  degrees 
one  another,  the  fourth  cleavage  being  parallel  to  the  surface 
e  plate. 

?hemical  compoBttion, — ^A  fragment  of  the  meteorite  weighing 
;  5  grammes  was  carefully  cleaned  by  filing,  etc.,  and  finally 
sed,  with  the  results  given  below.  For  comparison  I  have 
led  the  analyses  of  three  of  the  only  other  five  undoubted 
•rites  yet  discovered  in  this  State.  No  analyses  would  appear 
re  beetf  made  of  the  Mooranoppin  and  Mt.  Stirling  irons  :— 


{ 

Hamersley 

Bulge 

(Boebourne). 

Ballinoo 
(Mt  Erin). 

Youndogin. 

NulerL 

ClaM. 

Om 

Oil 

Og 

? 

90-91 

89-91 

92-67 

93-57 

8-83 

886 

6-46 

6-79 

..        ... 

•69 

•74 

•55 

-41 

»8ii3in 

m 

NU 

•42 

•09 

p 

Nil 

Trace  . 

Trace 

Trace 

1 

Trace 

Trace 

•04 

•01 

aoroB 

lie 

•50 

•24 

•13 

IT 

>..        ... 

Trace 

Trace 

Nil 

Trace 

i 

•01 

Trace 

Nil 

Nil 

ne 



... 

Trace 

Total     

10000 

100-00 

10038 

10000 

1         7-78 

7% 

7-86-7-72 

779 
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Assuming   that  the   whole  of  the   phosphorus    is   pr 
schreihersite,  the  mineral  composition  of  the  meteorite  would 

Schreibersite         0.84  per  eent. 

Nickel-iron   aUoys            . .         . .     99.16  per  cent. 
Lawrencite  Trace. 

Owing,  however,  to  the  very  irregalar  distribution  of  the  -^.^^ 
stituents  disclosed  by  polishing  and  etching,  and  to  the  f  a^  r^s^ 
only  a  small  fragment  (15  grams.)  could  be  used  in  makin 
analysis,  the  chemical  composition  given  above  must  be  looked 
as  only  approximate  for  the  whole  mass. 

EDWARD    S.    SIMPSON, 
Mineralogist  and  Assaj 
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6. — The  Geology  of  Princess  Royal  Harbour  with 
reference  to  the  occurrence  of  oil. 

(With  a  Map,) 

The  idea  of  the  possibility  of  the  occurrence  of  oil-bearing 
rooks  in  Princess  Royal  Harbour  appears  to  have  been  very  largely 
based  upon  the  fact  that  during  the  progress  of  dredging  opera- 
tions therein  oil  rose  to  the  surface,  and  pieces  of  bitumen  were 
brought  up  by  the  Gh>vemment  dredge. 

This  led  to  the  formation  of  the  Princess  Royal  Harbour 
Mineral  and  Oil  Company  for  the  purpose  of  prospecting  for  both 
mineral  and  oil  ;  and  an  application  to  the  Department  for  State 
aid  in  the  prosecution  of  the  venture. 

A  personal  inspection  of  about  twelve  days'  duration  was 
made  by  myself  of  the  harbour  and  its  surroundings,  for  the  purpose 
of  acquiring  the  necessary  data  at  first  hand. 

A  good  deal  of  geological  information  on  the  vicinity  of  Albany 
appears  in  the  various  official  and  other  reports  which  have  appeared 
as  far  back  as  the  year  1879  }  and  as  these  contain  some  informa- 
tion which  has  an  important  bearing  upon  the  question,  they  are 
somewhat  freely  quoted. 

The  geological  structure  of  Bald  Head  at  the  entrance  to  King 
George's  Sound  was  described  by  Vancouver  in  1791  :— 

The  principal  part  of  this  country  appeared  to  be  Coral,  and  it 
would  seem  that  its  elevation  above  the  ocean  is  of  modem  date,  coral 
bemg  found  on  the  highest  hills  we  ascended,  particularly  on  the 
BQinmit  of  Bald  Head.  In  these  fields  of  eoral,  seashells  were  in 
great  abundance,  (a) 

Darwin,  however,  seems  to  have  been  the  fii-st  to  have  correctly 
grasped  the  geological  structure  of  King  George's  Sound  :— 

This  settlement  is  situated  at  the  south-western  angle  of  the  Aus- 
tralian continent.  The  whole  country  is  granitic,  with  the  constituent 
minerals  sometimes  obscurely  arranged  in  straight  or  curved  lamins. 
....  These  plutonic  rocks  are,  in  many  places,  intersected!  by 
trappean  dykes.  In  one  place  I  found  ten  parallel  dykes  ranging  in 
an  east  and  west  line;  and  not  far  off,  another  set  of  eight  dykes, 
composed  of  a  different  variety  of  trap,  at  right  angles  to  the  former 
ones.  .  .  .  The  lower  parts  of  the  country  are  everywhere  covered 
bj  a  bed,  following  the  inequalities  of  the  surface  of  a  honeycombed 
sandstone,  abounding  in  oxides  of  iron. 

A  calcareous  deposit  on  the  summit  of  Bald  Head,  containing 
branched  bodies,  supposed  by  some  authors  to  have  been  corals,  has 
been  celebrated  by  the  descriptions  of  many  distinguished  voyagers. 
It  folds  round  and  conceals  irregular  hummocks  of  granite  at  the 
height  of  600  feet  above  the  level  of  the  sea.     It  varies  much  in  thick- 

(a)  YojBge  of  Disooyery,  Vol.  I.,  pp.  165-fl,  1801. 
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ness;  where  stratified,  the  beds  are  often  inelined  at  high  angles, 
even  as  much  as  at  30  degrees,  and  they  dip  in  all  direetions.  l%ese 
beds  are  sometimes  crossed  hy  oblique  and  even-sidlBd  lamine.  The 
deposit  consists  either  of  a  fine  white  calcareous  powder,  in  which  not 
a  trace  of  structure  can  be  discovered,  or  of  exceedinglj  miircte 
rounded  grauis  of  brown,  yeHowish,  and  purplish,  oolours,  both  "varieties 
being  generally^^  but  not  alwaTS,  mixed^  ,with  small  particles  of  qoartz. 
and  being  cemefnted  into  a  more  of  less  perfect  stone.  .  .  .  Botk 
of  the  above  mentioned  varieties  of  calcareous  sandstone  freqaentlj 
alternate  with,  and  blend  into,  thin  layers  of  a  hard  sabstalagxnitx 
rock,  which,  even  when  the  stone  on  CAch  si^  contains  particles  oi 
quartz,  is  entirely  free  from  them;  hence  we  must  suppose  that  the«e 
layers,  as  well  as  certain  vein-lik^  masses,  have  been  formed  by  rais 
dissolving  the  calcareous  matter  and  reprecipitating  it.  .  .  .  Each 
layer*  probably  marks  a  fresh  sutface,  when  the  now  firmly  cementiw 
particles  existed  as  loose  sand.  These  layers  are  sometimes  breoeut^i 
and  rec^i^ented,  as  if  they  had  been  broken  by  the  slipping  of  tht 
sand  when  salt.  '  I  did  not  find  a  single  fragment  of  a  seashell;  hz*. 
bleached  shells  of  the  Helix  melo;  an  essting  land  species,  abound  ic 
all  the  strata;  and  I  likewise  found  another  Helix  andf  the  case  of  ai 
Oniscus, 

The  branches  are  absolutely  undistinguiahable  in  shape  from  the 
broken  and  upright  stumps  of  a  thicket;  their  roots  are  often  un- 
covered and  are  seen  to  diverge  on  all  sides;  here  and  there  a  branch 
lies  prostrate.  The  branches  generally  consist  of  the  sandstone,  rathfr 
firmer  than  the  surrounding  matter,  with  the  central  parts  filled,  either 
with  friable  calcareous  matter,  or  with  a  substalagmitic  variety;  this 
central  part  is  also  frequently  penetrated  by  linear  crevices,  sometimes 
though  rarely  containing  a  trace  of  woody  matter.  These  calcareou*; 
branching  bodies  appear  to  have  been  formed*  by  fine  calcareous  naXXcr 
being  washed  into  the  casts,  or  cavities,  left  by  tke  decaj  of  branches 
andf  roots  of  thickets,  buried  under  drifted  sand.  The  whole  sarfBt*« 
of  the  hill  is  now  undergoing  disintegration,  and  hence  the  casts' whio(! 
are  compact  and  hard  are  left  projecting. .  In  calcareous  sand  at  tb'^ 
Cape  of  Good  Hope  I  found  the  casts,  described  by  Abel,  quite  similar 
to  these  at  Bald  Head;  but  their  Centres  are  often  filled  with  black 
carbonaceous  matter,  not  yet  removed.  It  is  not  surprising  that  tk> 
woody  matter  should  have  l)een  almost  entirely  removed  from  the  cast^ 
on  Bald  Head,  for  it  is  certain  that  many  centuries  must  have  eUpst" 
since  the  thickets  were  buried;  at  present,  owing  to  the  form  an 
height  of  the  narrow  promontory,  no  sand  is  drifted  up,  and  the  whoK 
surface,  as  I  have  remarked,  is  wearing  away.  We  must  thereforr 
look  back  to  a  period  when  the  land  stood  lower,  of  which  the  Fntu^ 
naturalists  found  evidence  in  upraised  shells  of  recent  species,  for  th 
drifting  on  Bald  Head  of  the  calcareous  and  quartzose  sand,  and  tbi^ 
consequent  embodiment  of  the  vegetable  remains.  .  .  .  Befiectini! 
on  the  stratification  of  the  deposit  on  Bald  Head;  on  the  irregnlarit; 
of  alternating  layers  of  substalagmitic  rock;  on  the  unifomSy-six^ 
and  rounded  particles,  apparently  of  seashells  and  corals;  on  tb*- 
abundance  of  land  shells  throughout  the  mass,  and,  finally,  on  tb^ 
absolute  resemblance  of  the  calcareous  casts  to  the  stumps,  roots,  an- 
branches  of  that  kind'  of  vegetation,  whicHi  would  grow  on  san*' 
hillocks,  I  think  there  can  be  no  reasonable  doubt,  notwithstanding  the 
different  opinion  of  some  authors,  that  a  true  vi^w  of  their  origin  htf 
been  here  given  (a). 

Ulie&e  observatioii^  of  Darwin's,  which  have  been  quoted  at 
length,  are  of  importance  in  that  they  conclusively  prove  that  the 

(a)  Geolosical  ObMrrmtioiw.    ChM.  Darwin,  2iid  Sdltton,  1876,  pp.  160.108. 
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!orals  of  previous  writers  are  calcified  branches  of  trees,  and  the 
marine  shells  are  identifiable  with  the  recent  land  shells/  observa- 
tions which  have  a  bearing  upon  the  occurrence  of  oil  in  the 
tormatioh^. 

Mr.  H.  Y.  L.  Brown,  writing  in  August,  1872,  in  reference  to 
what  is  evidently  the  same  formation,  stated  :— 

Along  the  coast,  in  a  more  or  loss  broken  line,  on  the  southern  and 
western  coasts,  never  extending  inland  more  tjban  a  few .  miles,  there 
are  hills  and  ridgeis  composed  of  beds  of  caleareoius  grit,  sandstone, 
and  limestone,  rising  from  below  sea^l^vel  to  »  few  hundred*  feet 
above   it. 

On  the  southern  coast  these  occur  only  as  patches,  but  on  the 
western  as  an  almost  continuous  strip,  extending  from  Gape  Leeuwin 
to  the  Murchison  Biver  and  probably  beyond.  The  presence  of  this  for- 
mation appears  to  be  due  to  the  growth  of  coral  reefs,  upon  which  shells, 
sand,  etc.,  have  accumulated  and  become  consolidated  by  the  infiltration 
of  wat^r  containing  lime  in  solution.  As  a  rule^  the  different  layers 
of  calcareous  sandstone,  limestone,  etc.,  are  horizontal,  though  often 
false  bedded. ,  They  contain  fossils,  sopie  of  which  are  but  little 
different  from'  those  now  existing  on  the  shores  of  the  ocean  surround- 
ing this  portion  of  the  continent,  (a) 

And  in  1892  Mr.  H.  P.  Woodward  reported  :— 

On  the  south  side  of  Princess  Boyal  Harbour,  and  from  it  to 
Torbay,  a  Hne  of  limestone  hiUs  forms  the  coastal  .range  for  a  distance 
of  about  nine  miles,  whilst  to  the  northward!  sandy  and  swampy  flats 
with  low  ferruginous  sandstone  hills  extend  nearly  as  far  north  as 
Moont  Barker,  a  distance  of  about  25  miles,  spreading  out  to  15  or 
16  miles  in  width  between  the  Hay  and  Kalgan  Bivers.  In  this  large 
basin  a  bore  has  been  put  down  68  feet  by  Mr.  Parry  at  Eastwood, 
7^  miles  on  the  railway  from  Albany,  the  property  of  Mr.  Powell, 
when  the  following  section  was  obtained  :-r- 

Sandy   peat                . .         8ft.  6in. 

Ferruginous   sandstone         ...      . .      ...  1ft.  Oin,    . 

Sand   and   black   day         ....         . .  5ft.  6in. 

Quicksand        . .         . . '        . .         . .         . .  5ft.  Oin. 

Ferruginous'  sandbtone         ..         ^.        '. .  ft.  in. 

Quicksand.   >   . .         ^  30ft.0in. 

Stiff   black   clay        . .         . .         . .         ...  4ft.  Oin. 

Quicksand        . .  10ft.  Oin. 

Brown   coal,   quicksand      '  . .         . .     '    .  .*  8ft.  Oin. 

Total  . .        ...       . .        . .    07ft.  lin.  . 


At  this  depth  the  bore  most  unfortunately  fell  in,  so  it  still  re- 
mains undetermined  as  to  whether  true  coal  measures  do  exist  beneath 
this  formation  or  not.  The  sample  is  of  a  dull  sooty  black  colour, 
showing  a  good  deal  of  vegetable  structure.  It  is  not  highly  min- 
eraHsed  but  fairly  compact,  soft,  friable,  and  soils  the  hind.  The 
fracture  is  irreglilar,  showing  a  landnated  structure.  It  does  not 
ignite  readify,  but  when  made  red-hot  it  burns  slowly,  giving  out  a 
good  deal  of  'heat,  and  when  ignited  in  a  tube  it  gives  off  a  snaall 
quantity  of  gas,  tar,   and  water. 

(a)  On  a  Qeological  Ezploiation  of  that  portion  of  the  Colony  of  Waetem  Anstnlia 
lying  Soal&wBfd  of  the  MuxchiBon  ttiver  and  Westward  of  Esperanoe  Bay. 
PorUi :  By  Authority,  1879.  p.  U. 
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An  analysis  yielcfed  the  following  rosalt: — 

Water        6.275 

Volatile   matter  18.84 

Fixed  carbon 14.835 

Ash  60.05 

The  percentage  of  water  is  low  for  a  coal  of  this  class,  U 
volatile  matter^  consisting  of  luminous  and  non-luminous  gases,  is  %k 
low;  so  is  the  fixed  carbon,  whilst  the  quantity  of  ash  is  enormoa 
The  coke  was  in  the  form  of  a  fine  sooty  powder,  whilst  the  ash  m 
light,  and  of  a  creamy  colour.     It  is  of  no  commercial  value.     .    .    . 

In  the  same  report  Mr.  Woodward  states  :— 

The  hills  along  the  South  Coast  are  of  two  ages,  those  forming  th 
main  coastal  range  being  the  older.  They  consist  of  a  aeries  of  lime 
stones  and  shaley  sandstones  dipping  at  an  angle  of  40  to  45  degree 
to  the  north-east,  or  under  the  flat  in  which  the  boring  operations  havi 
been  carried  on.  In  these  outcrops  no  organic  remains  were  visible 
but  to  judge  from  their  dip,  which  is  persi^nt  for  a  distance  of  nis 
miles,  they  must  be  of  considerable  antiquity,  as  we  know  that  vei? 
little  disturbance  has  occurred  in  the  Mesozoic  Period. 

At  the  south-east  end  of  this  range,  ancV  to  the  south  of  Princ«s 
Royal  Harbour,  the  limestones  are  white,  earthy,  and  contain  fragmesa 
of  hard  cream-coloured  limestone;  but  the  sandy  shales  are  entir^ 
absent.  Although  these  hiUs  run  in  the  same  direction  as  thou 
farther  to  the  westward,  they  have  no  well  defined  bedding,  and  ajt 
probably  the  passage  or  junction  beds  between  the  Mesosoic  sas^ 
stone,  which  outcrops  all  down  the  coast  to  the  eastward,  and  the  oldff 
roeks  met  with  here.  These  Mesosoic  sandstones  make  their  last  ar 
pearanee  on  the  side  of  Mount  Clarence,  which  is  on  the  north  sidte  d\ 
the  harbour,  where  a  sample  obtained  in  sinking  a  well  eontained  tk 
characteristic  fossils,  but  no  fossils  have  yet  been  found  in  thef^ 
Tubbly  limestones.  ...  It  is  evident  that  a  large  basin,  me  | 
rounded  by  granite,  does  exist,  and  that  rocks,  probably  of  Palco»X| 
age,  outcrop  on  its  southern  side  (a).    ...  | 

In  the  year  1900,  a  report  upon  boring  for  coal  near  Albacji 
was  prepared  by  myself,  and  full  details  given  regarding  the  I' 
bores  which  had  been  sunk  in  the  vicinity.    The  deepest  bore  ^ 
carried  down  to  a  depth  of  234ft.,  and  in  every  case  the  floor 
the  older  crystalline  rocks  upon  which  the  beds  were  laid  do^ 
was  unequivocally  reached,  (h) 

Princess  Royal  Harbour  is  about  4%  miles  long  in  a  direoti-l 
of  about  north-west  and  south-east,  with  a  width  of  about  2%  niii^ 
The  harbour  itself  is  very  shallow,  and  particuhftriy  so  at  its  nori^ 
western  end. 

Lying  to  the  south  of  the  railway  line,  and  between  it  and  d 
coast,  is  a  strip  of  low-lying  land  connecting  the  head  of  the  b: 
hour  with  Grassmere  and  Torbay  Inlet. 

Thei-e  are  very  strong  grounds  for  believing  that  Princess  ^(^^ 
Harbour  and  Torbay  Inlet  were  at  one  time  connected,  and  that  tfc 
high  ground  extending  from  Limestone  Head  to  Port  Hughes  fonn« 

(a)  QenenJ  Beport  hj  the  GoTemmont  Q«oloffist  for  the  jmt  Ittl. 
Perth:   By  Authority,  18B8,  pp.  S end  i. 
(h)  Anntuil  Progress  Beport  of  the  Qeologinu  Surrey  for  the  jeer  1900. 
Perth:  By  Anthoritr,  1901,  pp.  16^. 
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elongated  ridge  separated  from  the  country  to  the  north  by  a 
>re  or  less  extent  of  sea  water. 

Several  bores  have  been  put  down  in  this  low  ground,  and  in 

ery  case  was  the  floor  of  the  older  crystalline  rocks  met  with,  the 

eatest  depth  being  234ft.     Full  details  regarding  these  bores  can 

found  in  the  Annual  Progress  Report  of  thd  Geological  Survey 

r  the  year  1900,  pp.  16-20.      . 

The  hig^h  ground  on  the  north  side  of  the  Princess  Royal 
arbour,  including  Mounts  Adelaide,  Clarence,  Melville,  and  El- 
linstone,  is  composed  of  granite  of  the  type  which  occupies  such 
large  area  to  the  north.  This  granite  is  traversed  by  greenstone 
rkes,  ^me  of  which  can  be  seen  on  the  beach  near  the  gasworks. 

The  high  ground  upon  which  the  Quarantine  Station  is  built 
also  made  up  of  granite  ;  this  granite  also  is  traversed  by 
^onerous  dykes  of  greenstone,  many  of  which  may  be  seen  on  the 
mst  between  Barker  Bay  and  Mistaken  Island.  These  dykes  are 
retty  well  all  parallel,  practically  vertical,  and  have  an  average 
rike  of  about  101  degrees.  Some  of  the  dykes  contain  masses  of 
ranite,  which  have  been  caught  up  during  the  injection  of  the 
Bsic  magma.  The  granite  mass  of  the  Quarantine  Station  extends 
)uth-east,  and  forms  Mistaken  and  Seal  Islands,  and  the  rock 
nderlying  the  more  recent  beds  of  Limestone  Head. 

On  the  south  side  of  the  harbour  at  Grave  Head  (Stuart's 
lead  of  Admiralty  Charts)  is  a  fairly  extensive  belt  of  granite 
^hich  reaches  down  to  sea  level.  This  patch  is  separated  by  a 
omparatively  thin  cover,  of  recent  deposits  from  a  much  larger  and 
lore  extensive^  area,  which  extends  from  Limekilns  Point  (Ldme- 
umer  Point  of  the  Admiralty  Charts)  to  the  summit  of  Snake 
lill,  320ft.  above  sea  level.  At  Limekiln  Point  the  granite  is 
verlaid  by  a  thin  belt  of  sandy  limestone,  which  occupies  a  narrow 
trip  round  this  portion  of  the  beach.  The  limestone,  which  forms 
he  sununit  and  flanks  of  Snake  Hill,  extends  southwards  and  forms 
be  northern  slopes  of  that  high  ridge  which  separates  Princess 
^yal  Harbour  from  the  Southern  Ocean.  Granite  was  also  met 
nth  in  two  of  the  bores  (Nos.  1  and  2)  put  down  in  Princess  Royal 
harbour  by  the  Mineral  and  Oil  Company,  at  depths  of  46ft.  and 
^ft.  respectively.  These  two  bores  were  put  down  near  the  north 
»hore,  not  far  from  Melville  Point  (Testing  Point  of  the  Admiralty 
Charts).  The  old  granitic  floor  was  pierced  at  a  depth  of  109ft 
n  a  bore  a  mile  south  of  the  Eastwood  Railway  Station,  whilst  at 
Torbay  Junction,  bottom  was  reached  at  134ft.,  after  passing 
'hrough  variable  thicknesses  of  drift  sand  and  clay. 

The  granite  also  makes  its  appearance  again  in  great  force  in 
the  high  ground  upon  which  the  Trig.  Station  (470ft.)  near  Port 
Hughes  has  been  erected.  Stony  Island,  on  the  south  coast,  due 
'^est  of  Grove  Hill  and  due  south  of  Eastwood  is  also  of  granite. 
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These  observations  indicate  perfectly  clearly  tliat  the  land- 
locked l^nncess  Royal  Harbour  is  merely  a  relatively  shallow  de- 
pression, resting  upon  a  floor  of  ancient  crystalline  rocks.  This 
fact  is  of  importance  in  its  bearing  upon  the  possibilify  of  mineral 
oil  in  the  harbour. 

From  Port  Hughes,  at  Torbay  Inlet,  to  Limestone  Head  is 
a  line  of  very  high  perpendicular  limestone  cliffs,  which  were  care- 
fully examined  in  two  localities  ;  these  beds  form  most  conspicu- 
ous features  in  the  landscape,  and  in  places  are  exceedingly  pic- 
turesque, owing  to  the  number  of  caves  and  caverns  into  which 
they  have  weathered.  These  beds  rise  to  a  height  of  nearly  700ft. 
above  sea  level.  These  limestones  are  aeolian  deposits,  consisting 
practically  of  shell  sand,  cemented  in  places  into  solid  rock  owing 
to  the  action  of  rain  water. 

The  shell  sand  is  converted  into  a  limestone  of  sufficient  hard- 
ness to  ring  like  a  bell  when  struck  with  a  hammer  ;  there  are,  in 
addition,  sever&l  softer  chalklike  beds,  which  pass  by  almost  insen- 
sible gradations  into  a  very  hard  compact  stone. 

Landwards  these  aeolian  deposits  terminate  in  a  more  or  less 
regular  smooth  bank  or  face,  to  which  layer  after  layer  is  gradually 
added.  The  irregular  current  bedding  of  these  deposits  gives  the 
appearance  of  limestones  dipping  at  varying  angles  from  the 
horizon,  and  apparently  overlaid  by  nearly  horizontal  beds. 

These  aeolian  deposits  attain  their  greatest  development  on 
the  sea  coast  to  the  south  of  Princess  Royal  Harbour.  Isolated 
fragments  and  blocks  of  the  chalklike  limestone  are  occasionally 
dredged  up  in  the  harbour,  along  with  piece  of  drift  asphaltum, 
etc.,  of  extreme  origin. 

A  very  recent  formation  occurs  at  many  points  round  the 
harbour,  and  consists  of  a  somewhat  peaty  ferruginous,  partly 
consolidated,  sand  "  associated  with  the  formation  carrying  bitumen 
and  traces  of  oil."  At  several  places  there  exudes  from  this  forma- 
tion a  compound  of  iron,  which,  when  floating  on  the  surface  of  the 
water,  shows  a  play  of  prismatic  colours,  very  often  mistaken  for 
those  produced  by  some  oils. 

A  scum  of  this  kind  can  veiy  easily  be  distinguished  from  that 
produced  by  oil  in  that  the  scum  from  an  iiDn  compound  of  this 
kind  will  readily  break  up  into  irregular  fragments  on  being  stirred 
but  if  of  oil  it  will  form  bands  of  colour. 

At  times  there  may  be  seen  floating  about  Princess  Royal 
Harbour  patches  of  an  oily  substance,  which  have  been  claimed  to 
have  been  seen  rising  from  beneath  the  wkter  at  several  portions 
of  the  harbour,  and  ,to  be  an  indication  of  an  oil-bearing  formation 
beneath. 
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A  sample  of  this  shown  to  me  was  associated  with  fine  coal 
ast,  and-  had  the  characteristic  odour  of  machine  oil,  such  as  is 
I  use  in  many  of  the  steamers  frequenting  the  harbour. 

There  is  nothing  in  the  geological  constitution  and  structure 
f  Princess  Royal  Harbour  to  in  any  way  indicate  that  the  occur- 
mce  of  mineral  oil  is  probable  ;  whilst  the  wrong  hypothesis  as 
)  the  source  of  the  bitumen  dredged  up  and  the  oil  floating  about 
tt  the  surface  of  the  water,  appears  to  have  led  to  money  being 
eedlessly  spent  in  boring,  etc. 

A.    GIBB    MAITLAND, 

Government  Geologist. 
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6. — Notes  upon  the  Geological  Map  of  the  Greeij 
River  District. 

{WUh  a  Map,  Plate  VI.  and  a  Geolagieal  Sedion  PlaU  V.)  \ 

The  area  examined  extends  from  near  the   Wizard 
Eraduj  and  includes  the  Minnenooka,  Sandspring,  and  T 
areas.     The  distance  across  in  a  direct  line  is  about  18  miles,  | 
the  course  of  the  river  it  is  about  45  miles. 

Granite  and  gametiferous  gneiss   forms  the   river 
below  Glengarry  to  the  road  crossing  at  Loc.  409,  and  extend 
the  base  of  Wizard  Peak  and  of  the  adjacent  flat-topped 
Minnenooka  and  nearly  to  the  Sandspring  homestead,  and] 
ward  to  Tibraddon,  and  eastward  from  there  to  Wicherina 
about  3V^  miles  from  Eradu  ;  only  three  small  diorite  dyka 
seen  and  very  few  quartz  reefs.     These  crystalline  rocks  ati 
elevation  of  nearly  1,000  feet  in  places.    In  other  portions  [ 
district    they    are   overlaid   by   a   series    of   sandstones    anq 
glomerates,  which   are  mostly  horizontal,   but  have   in   pL 
inclination  of  about  4  degrees  to  the  south.    The  upper 
of  these  beds  on  the  western  escarpments  of  the  granite  hav 
sional  argillaceous  and  marly  bands,  which  are  mostly  fo 
containing  marine  shells  of  apparently  Jurassic  age  ;  250 
of  these  fossils  were  collected,  together  with  fragments 
which  occur  in  beds  below  or  interst ratified  with  the  beds  of 
shells.  

The  whole  sedimentary  beds  vary  greatly  in  character 
frequently  exhibit  current  bedding,  and  are  evidently  shallow! 
deposits:  some  of  the  white  sand  rock  or  sandstones  are 
where  this  is  the  case  there  are  argillaceous  sandstones  below 
The  sandstones  are  frequently  so  ferruginous  as  to  have  the 
ance  of  an  ironstone,  and  laterite  frequently  occurs  on  tl 
face.  This  laterite  is  often  difficult  to  be  distinguished  fi 
ferruginous  beds  themselves.  The  sandstones  also  form  tbe^nd 
plains  occupying  all  the  highest  ground  towards  the  north  and 
east  of  the  area  described  and  beyond. 

There  appears  to  be  a  probability  that  there  are  two  forma- 
tions of  different  ages  comprised  in  these  sandstones,  the  older  may 
be  of  permo-carboniferous,  and  the  younger  of  Jurassic  age.  Tb« 
former  was  laid  over  the  then  submerged  hills  and  valleys  of  the 
granite  and  gneiss  rock,  and  may  have  become  eroded  towards  the 
western  slopes  of  the  granite,  and  afterwards  both  were  overlaid 
by  Jurassic  sandstone. 
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The  majority  of  the  fossiliferous  horizons  occur  in  the 
uppermost  beds  and  ore  often  covered  directly  by  laterite;  but 
fossils  appear  to  occur  also  oyer  100  feet  below  these,  as  in  the 
valley  above  the  Tibraddon  homestead. 

The  accompanying  general  section  (Plate  VI.),  which  I  have 
drawn,  shows  the  extent  of  the  information  at  present  obtainable, 
while  the  mi^  (Plate  V.)  shows  the  area  coloured  geologically  in 
as  much  detail  as  the  month  at  my  disposal  permitted. 

No  shale  or  coal  beds  were  seen,  but  these  may  possibly 
exist  at  a  lower  depth  than  has  yet  been  reached  in  the  Greenough 
area  by  boring. 

The  brackish  and  saline  character  of  the  pools  of  that  portion 
of  the  Greenough  River  below  Beetalyianna  Point  appears  to  be 
due  to  the  saline  sandstone  which  occur  below  that  point.  A 
sample  of  water  from  one  of  the  pools  that  was  in  process  of 
being  dried  up.  was  obtained  for  the  Analyst's  examination. 
Springs  are  fairly  plentiful  in  the  granite  area  and  afford  good 
potable  water.  Good  supplies  of  water  have  also  been  obtained 
by  wells  sunk  30  to  40  feet  into  the  sandstone  at  Sandspring;  at 
the  latter  place  an  excellent  spring  also  occurs  in  the  sandstone  at 
that  homestead^  but  elsewhere  the  well  water  is  mostly  brackish. 

W.    D.    CAMPBELL, 

Assistant  Geologist. 

NoTB.— For  a  list  of  the  Champion  Bay  Jurassic  Fossils,  m«  page  00. 
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Appendix    I. 


LIST  OF  SPECIMENS   IN  THE  GEOLOGICAL  SURVEY  MXTSEUM 
FROM  THE  GBEENOTJGH  RIVEE. 


Beg. 

No. 

6061.- 


tXIOft.' 
6066. 


6667. 


6670. 
6671- 
6672. 
6673. 
6674. 
6676.- 


-Diorite,    1    mile    south    of    Tibraddoli  Homestead, 

crossing  Rnlly,  Microscopic  Section  made     3  speciinens 

-Diorite,  Loc.  492,  in  river  bed  below  road  crossing    ...  several  small 

specimens 
-Aphanitic  Diorite,  |-mile  north  of  Quarry  Hill  and 

1  mile  south  of  Sandspring  Homestead         1  specimen 

-Granite,  adjoining  diorite  dyke  specimen  6661  ...  1  speozmen 

-Granite,  1  mile  south  of  Tibraddon  Homestead,  in 

gully 1  flpecimen 

-Granite,  Wicherioa  Spring         2  speciinens 

-Graphic  Granite,  centre  of  Loo.  1236,  Snake  Farm    ...  3  specimens 

—Micaceous  Sandstone,  near  Loc.  492      1  specimen 

-White  Saline  Sandstone,   upper  part  of  cleft  near 

Photo.  259...  3  specimens 

-Sandstone,  2  chains  north-east  of  Photo.  259 3  specimens 

-Argillaceous  bed  in  ri^er  cliff  below  specimen  6669  ...  1  specimen 

-Ferruginous  Sandstone,  near  Loc.  1236  I  specimen 

-Stratified  kaolinised  granitic  material 1  specimen 

-White  Sandstone,  near  Loc.  1286,  Snake  Farm  ...  1  specimen 

-Fibrously  crystalline  siliceous  bed,  top  of  hiU,  west  of 

Loc.  492     1  specimen 
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7. — Recent  Advances  in  the  Knowledge  of  the  Geology 
of  Western  Australia^ 

(^  Being  the  Pbbsidbivtial  Addbbsb  by  A.  Qibb  Maitland,  F.G.S.,  Govern- 
ment Geologist  of  Western  Australia,  and  formerly  of  the  Geological 
Survey  of  Queensland,  delivered  in  Adelaide  before  Section  C  of  the 
Australasian  Association  for  the  Advancement  of  Science^  on  the  8th 
of  January,  1907.) 

My  first  duty  in  assuming  the  position  of  the  Presidentship 
of  the  section  of  Gteology  is  to  express  to  you  my  deep  sense  of 
gratitude  for  your  confidence  in  my  devotion  to  the  welfare  of  our 
science  implied  in  the  election  of  one  who,  owing  to  the  exigencies 
of  official  life,  has  had  few  opportunities  during  the  last  19  years 
of  becoming  personally  acquainted  with  the  majority  of  the 
"  Brethren  of  the  Hammer ''  in  Australia.  The  honour,  however,  is 
enhanced  by  the  fact  that  in  addressing  the  members  of  this  section 
of  the  Association  in  Adelaide,  I  am  speaking  in  the  capital  of  a 
State  which  has  contributed— in  the  persons  of  Messrs.  H.  Y.  L. 
Brown  and  H.  P.  Woddward — so  much  to  the  progress  of  official 
geological  research  in  Western  Australia. 

The  civilising  value  of  scientific  investigation,  such  as  is 
evidenced  by  a  gathering  of  this  kind,  where  the  "hammerers" 
from  the  West  meet  those  from  East,  upon  common  ground,  for  the 
purpose  of  discussing,  consolidating,  and  recording  the  work  of  the 
past,  must  tend  to  link  all  parts  of  this  continent  together,  and  time 
perhaps  will  show  that  it  may  fall  to  the  lot  of  the  Australian  men 
of  science  to  materially  assist  in  the  solution  of  the  problem  of 
preserving  those  harmonious  relationships  and  the  strengthening  of 
those  ties  which  are  so  severely  taxing  the  combined  resources  of 
political   diplomacy. 

It  is,  I  believe,  customary  for  the  occupant  of  the  Presidential 
chair  to  offer  a  few  observations  on  some  special  department  of  the 
science  which  seems  in  his  opinion  worthy  of  attention,  and  I  am 
therefore  unwilling  to  depart  from  what  must  be  regarded  as  tradi- 
tional usage.  On  looking  over  the  list  of  subjects  reviewed  by  my 
predecessors  in  this  chair,  and  the  contributions  of  the  different 
members  read  before  this  Section,  I  find  few  dealing  with  those  por- 
tions of  Australasia  T\ith  which  I  am  personally  familiar,  viz.  :— 
Queensland,  British  New  Guinea,  and  Western  Australia. 

After  du6  consideration,  therefore,  I  have  chosen  to  invite 
your  attention  for  an  academic  hour  to  a  succinct  account  of  the 
recent  advances  in  our  knowledge  of  the  geology  of  thfe  Western 
portion  of  this  Continent,  to  the  investigation  of  which  my  atten- 
tion has  been  more  immediately  directed  during  the  last  decade. 
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In  a  broad  and  general  way  the  geology  of  Western  Australia 
offers  many  interesting  points  of  analogy  with  that  of  South  Africa 
and  India. 

In  the  present  condition  of  our  knowledge  of  the  geology  of  the 
State,  it  is  almost  impossible  to  deal  systematically  with  the  various 
formations  as  a  whole,  for,  owing  to  a  variety  of  causes,  geological 
inquiry  up  to  the  present  has  consisted  merely  of  a  series  of  un- 
connected observations,  to  the  co-ordination  of  which  we  must  look 
to  the  future  ;  nevertheless  our  observations  have  been  so  widely 
extended  as  to  permit  of  certain  broad  generalisations. 

Geologically  the  rocks  of  the  State  may,  for  the  purpose  of 
this  address,  be  divided  into  three  distinct  groups,  viz. : — 

(I.)  The  crystalline,  schistose,  and  metamorphic  rocks,  a 
group  the  members  of  which  have  certain  features 
in  conmion,  occupy  definite  areas,  and  various  lines 
of  inquiry  point  to  being  of  considerable  geological 
antiquity,  possibly  of  Archaean  Age,  though  in  the 
present  condition  of  our  knowledge  I  prefer  to  adopt 
the  term  Pre-Cambrian. 
(II.)  The  sedimentaiy  rocks  which  extend  with  many  blanks 
from  the  Lower  Cambrian  to  the  most  Recent  ;  and 
(III.)  The  volcanic  rocks  which  are  so  laigely  developed  in 
the  northern  portion  of  this  State. 

J. — The  Crystalline  Sehitfts  and  the  Metamorphic  Bocks. 

Th^  Pre-Cambrian  crystalline  schists,  and  metamoiphic  rocks 
constitute  the  principal  mineral  region  of  Western  Australia,  and 
so  far  as  is  at  present  known,  the  area  occupied  by  these  venerable 
beds  is  about  two-thirds  of  the  total  superficial  extent  of  the  State, 
which  is  975,920  square  miles.  As  our  knowledge  advances,  however, 
this  estimate  of  the  area  occupied  by  the  Pre-Cambrian  rocks  may 
be  subject  to  some  modification. 

There  are  probably  few  parts  of  this  continent  which  can  boast 
of  a  finer  development  of  these  older  rocks  than  Western  Australia, 
and  perhaps  no  more  promising  field  can  be  found  for  their  in- 
vestigation. 

Considerable  interest  in  connection  with  these  rocks  centres,  so 
far  as  petrographical  questions  are  concerned,  in  the  translation 
of  both  the  igneous  and  sedimentary  formations  into  crystalline 
schists.  Observations  in  the  field  point  to  the  possibility  of  the 
mechanical  movements  to  which  the  rocks  have  been  subjected  hav- 
ing modified  or  obliterated  structural  features  previously  impressed 
upon  them,  and  that  they  may  contain  formations  belonging  to 
different  geological  systems.  Sections  in  the  NuUagine  Distriet 
show  those  beds  to  be  made  up  of  cleaved  con^omerates  some  of 
whose  pebbles  consist  of  a  pre-existing  conglomerate  from  an  earlier 
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series,  of  which  no  trace  has  yet  been  found.  With  a  possible  excep- 
tion alluded. to  later  on,  it  is  important  to  note  that  this  ancient 
metamorphosed  sedimentary  series,  so  abundantly  represented  in 
Western  Australia^  has  yielded  no  fossils  as  yet. 

If  perhaps  1  dwell  at  a  somewhat  greater  length  upon  these 
older  rocks,  it  is  that  their  economic  importance  has  necessitated 
the  attention  of  the  Geological  Survey,  being  up  to  the  present, 
principally  devoted  to  their  investigation  rather  than  to  that  of 
the  strata  lying  uncomformably  above  them. 

Time  will  hardly  admit,  though  ihere  is  the  inclination,  of 
trespassing  upon  your  time  by  affecting  comparisons  with  the 
geology  of  similar  areas  of  "Pre-Cambrian  rocks  in  other  countries, 
nor  discussing  many  of  those  theoretical  questions  arising  out  of 
the  data  \^hich  have  been  massed. 

These  older  rocks  have  been  studied  in  more  or  less  detail  in 
different  localities  throughout  the  State,  distributed  over  fourteen 
degrees  of  latitude.  They  consist  of  rocks  of  very  different  types, 
many  of  them  are  .in  a  crystalline  condition,  and  form  coarse  crys- 
talline schists  and  gneiss,  which  differ  but  little  from  granite  and 
other  rocks  of  like  origin,  as  well  as  basic  rocks,  which  have  been 
more  or  less  crushed,  foliated,  and  completely  converted  into  green- 
stone schists. 

A  very  important  feature  of  these  basic  schists  is  the  presence 
among  them  of  un  foliated  rocks  which  sometimes  occur  in  the  form 
of  lenticular  belts  of  considerable  extent,  diabase,  dolerite,  diorite, 
epidiorite,  pyroxenite,  porphyrite,  amphibolite,  etc. 

In  some  localities  these  basic  rpcks  can  be  seen  passing  by 
scarcely  perceptible  gradations  into  hornblende  schists,  while  in 
others  are  bands  of  mq:gnetite  schist,  in  the  centre  of  some  of  which 
are  large  phacoidal-shaped  masses  of  greenstone  occurring  in  such 
a  way  ak  to  indicate  that  the  margins  only  of  the  masses  have  been 
ground  down  into  schists. 

Some  of  these  older  rocks  are  of  sedimentary  origin,  and  are 
practically  unaltered  ;  others  are  quartz,  mica  schist,  and  granulites, 
whilst  these  represent  the  two, extremes. there  are  intermediate  forms 
which  link  them,  together^.  .  The  less  altered  members  of  these  older 
rocks  make  their  appearance  in  many  portions  of  the  State  ;  the 
rocks  consist  of  a  great  variety  of  types  of  indurated  slates,  quartz- 
ites,  and  conglomerates,  together  with  igneous  rocks,  some  of  which 
there  are  very  good  grounds  for  believing  to  have  been  originally 
lavas  and  ashes. 

Many  of  these  old  crystalline  rocks  have  been  so  altered  as 
to  possess  characters  which  cannot  be  looked  upon  as  original  be- 
cause many  of  them  have  lost,  not  only  their  individuality,  but  also 
their  geological  identities. 
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A  remarkable  and  very  noticeable  feature  of  these  older  rocks 
in  most  localities  in  which  they  have  been  examined  is  those  bands 
of  laminated  quartzites  and  jaspers  (which  often  contain  oxide  of 
iron  to  such  an  ext^it  as  to  warrant  their  being  classed  as  iron  ores). 
These  extend  as  roughly  parallel  bands,  sometimes  several  miles  in 
length,  in  the  form  of  attenuated  lenses  which,  owing  to  their  ser- 
rated ridges  stand  out  in  bold  relief,  thus  acquiring  a  conspicuous- 
ness  perhaps  out  of  all  proportion  to  their  real  stratigrapl^cal  im- 
portance. These  beds  vary  from  almost  pure  quartz  through 
varieties  of  banded  homstone,  jaspers  of  great  beauty,  to  almoet 
pure  hematite. 

In  certain  localities  these  jaspideous  beds  present  a  very 
brilliant  appearance,  due  to  the  interlamination  of  red,  white,  and 
dark-coloured  bands  with  intermediate  varieties,  the  difference  of 
colour  being  due  to  the  occurrence  of  iron  in  the  form  of  either 
limonite,  haematite,  or  magnetite. 

These  bands  are  often  intersected  by  numerous  faults,  which, 
in  some  districts,  are  of  considerable  economic  importance,  for  it 
is  along  these  fault  lines,  generally  at  right  angles  to  the  strike  of 
the  quartzites,  that  rich  shoots  of  gold  often  occur.  In  some  cases 
these  iron-bearing  jaspers  attain  a  very  great  thickness,  over 
1,000ft.,  and  have  been  very  much  plicated  and  contorted,  whilst  in 
places  they  have  been  faulted  in  a  direction  parallel  to  the  strike. 
The  fault  fissures  being  often  filled  with  a  fault  breccia  of  jasper 
recemented  by  secondary  chalcedonic  silica.  In  all  cases  these 
jaspers  and  quartzites  are  vertical  or  inclined  at  high  angles.  In 
many  localities  these  quartzites  and  jaspers  contain  magnetite  in 
such  quantities  to  render  the  use  of  a  compass  in  the  vicinity  al- 
most impK)ssible.  These  beds  have  been  styled  quartzites,  a  term 
implying  that  they  are  sedimentary  ;  they  are,  however,  not  of 
detrital  origin,  numerous  sections  in  many  of  the  fields  show  them 
passing  by  almost  insejusible  gradations  into  the  enclosing  basic 
schists,  the  whole  appearance  suggesting  a  gradual  replacement  of 
the  original  rock  along  lines  of  maximum  compression,  a  foliation 
by  silicification,  in  other  words  they  represent  a  case  of  metaso- 
matosis  on  an  extensive  scale. 

It  may  be  of  interest  to  note  that  these  beds  invariably  occur 
in  the  basic  schists,  in  intimate  association  with  auriferous  quartz 
reefs,  and  are  at  times  themselves  auriferous.  In  order  that  the 
present  confusion  arising  through  the  want  of  a  name  to  distinguish 
infiltration  or  metasomatic  quartzites  from  indurated  sandstone 
may  be  obviated,  I  hope  some  one  may  be  able  to  suggest  a  con- 
venient means  of  escape  from  possible  civil  war  between  the  field 
man  and  the  laboratory  man  to  which  the  present  unsatisfactory 
system  of  nomenclature  rather  tends. 

In  1905  the  various  di\nisions  of  these  older  crystalline  rocks 
as  developed  on  the  Norseman   Goldfield,  were  carefully   mapped 
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and  investigated,  the  salient  features  of  which  may  be  briefly  sum- 
marised. The  staple  formation  consists  essentially  of  a  series  of 
highly  inclined  sedimentary  rocks  estimated  to  reach  a  thickness, 
making  due  allowance  for  repetition  by  folding,  of  about  800ft. 

No  argillaceous  slates  appear  to  occur  in  the  Norseman  district, 
though  associated  with  the  metamorphic  sedimentary  rocks  is  a  bed 
of  very  coarse  conglomerate.  Some  of  these  ancient  sedimentary 
rocks  appear  to  have  been  permeated  by  secondary  silica  and  oxide 
of  iron  to  such  an  extent  as  to  form  very  conspicuous  bands  of 
laminated  quartzites  and  jaspers,  which  make  a  pronounced  feature 
of  the  field.  Associated  with  the  metamorphic  sedimentary  beds 
of  Norseman  are  a  series  of  interbedded  igneous  rocks,  some  of 
-which  are  distinctly  amygdaloid,  and  although  most  of  their  original 
characters  have  been  almost  entirely  obliterated,  there  seems  every 
reason  to  believe  them  to  be  ancient  lava  flows,  which  were  poured 
out  at  practically  the  same  geological  period  as  the  associated 
sediments.  In  addition  to  these  undoubted  lava  flows,  there  are  a 
series  of  diorites  and  epidiorites,  which  seem  to  be  interbedded 
with  the  former  in  such  a  way  as  to  suggest  the  possibility  of  their 
being  intrusive  sills  and  dykes.  These  igneous  rocks  have  been 
subjected  to  considerable  dynamical  alteration,  and  in  places  appear 
as  mica  and  chloride  schists. 

Another  very  important  feature  in  the  geological  structure  of 
Norseman  is  the  occurrence  of  a  large  number  of  quartz  porphyry 
dykes  which  traverse  the  eastern  portion  of  the  fleld  in  a  general 
north-west  and  south-east  direction.  These  acidic  dykes  vary  much 
in  appearance,  colour,  and  texture,  the  crystallisation  in  some  cases 
being  such  that  the  rocks  look  not  unlike  somewhat  fine-grained 
indurated  sandstone.  These  acidic  dykes  contain  crystals  of  pyrites, 
and  are  occasionally  slightly  auriferous.  These  dykes  in  all  pro- 
bability form  the  apophyses  of  that  large  granite  mass  which  lies 
to  the  east  of  Norseman.  There  are,  in  addition,  a  few  isolated 
veins  and  dykes  of  dolerite,  one  of  which  is  seen  intersecting  the 
quartz  reef  in  one  of  the  mines.  The  newest  igneous  rock  on  the 
tleld  is  the  intrusive  norite,  which  fonns  an  east  and  west  range, 
varjang  from  a  mile  to  half  a  mile  wide,  and  which  extends  in  an 
uninterrupted  line  to  Mount  Norcott,  about  twelve  miles  to  the 
east,  and  for  a  considerable  distance  both  east  and  west. 

The  earliest  observer  in  this  district,  Mr.  S.  Goczel,  indicates 
on  his  geological  sketch  map  of  the  Auriferous  Region  of  Western 
Australia  the  greenstones  and  allies  of  Norseman  as  being  of 
Paleozoic  Age,  whilst  the  micaceous  and  talcose  schists  of  the  same 
district  are  referred  to  the  Archaean. 

The  crystalline  rocks  of  the  type  just  described  may  be  traced 
as  far  as  the  Kalgoorlie  Goldfield,  the  wealth  of  which,  coupled  with 
the  skill  which  directs  both  the  mining  and  the  metallurgical  opera- 
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tions,  have  raised  Western  Australia  to  the  front  rank  of  mining 
countries  in  the  British  Empire. 

As  is  well  known,  the  productive  area  comprises  a  relatively 
small  block  of  ground,  which,  by  reason  of  the  richness  of  the  lodes 
by  which  it  is  riddled,  has  become  known  throughout  the  world  as 
the  "  Golden  Mile." 

This  area  includes  the  well-known  "  Great  Boulder,"  "  Ivan- 
hoe,"  "  Horseshoe,"  *'  Perseverance,"  "  Oroya-Brownhill,"  "  Asso- 
ciated," and  "Lake  View  Consols"  mines.  The  deepest  shaft  at 
present  is  the  Great  Boulder,  which  has  reached  over  2,000ft.,  while 
the  greatest  depth  to  which  the  lodes  have  been  followed  is  over 
2,000ft.  The  country  laid  open  by  mining  for  investigation  as 
judged  by  the  nimiber  of  drives  iu!id  crosscuts  amounts  to  several 
miles,  whilst  the  rocks  have  been  riddled  with  bore  holes  in  all 
directions  and  angles,  thus  affording  opportunities  for  the  scientific 
study  of  many  of  the  rocks  in  critical  localities,  and  in  their  relation 
to  the  ore  deposits,  such  as  are  hardly  found  in  any  other  single 
mining  field  of  the  globe. 

The  geological  stnicture  of  Kalgoorlie  is  not  of  that  extreme 
simplicity  which  at  one  time  had  been  anticipated.  The  staple 
formation  consists  as  at  Norseman,  largely  of  certain  schistose 
rocks,  some  of  which  are  distinctly  of  sedimentary  origin.  The 
sedimentary  beds  are  represented  by  rocks,  which  range  from 
soft  shales  to  jasperoid  slates,  grits  to  fiinty  quartzite,  fine  con- 
glomerates or  breccias  to  fairly  coarse  boulder  conglomerate. 

In  intimate  association  with  the  sedimentary  beds  are  a  series 
of  hornblendic  rocks,  but  whether  these  occur  in  the  form  of  lava 
flows  or  are  intrusive  is  as  yet  by  no  means  clear. 

There  are,  however,  in  addition  to  these  certain  undoubtedly 
intrusive  igneous  rocks,  sodafelsites  and  porphyrite. 

Most  of  the  rocks  of  Kalgoorlie  appear  to  have  been  highly 
altered  by  dynamical  causes,  with  an  accompanying  recrystallisation 
of  their  constituents  ;  many  of  them  have  been  carefully  analysed 
and  microscopically  investigated  in  the  laboratory  of  the  Geological 
Survey  and  the  results  made  available.  Time  will  not  admit  of 
detailed  reference  being  made  to  the  deductions  to  be  drawn  from 
these  investigations,  beyond  the  fact  that  the  "lode  formations," 
for  which  the  field  is  famed,  consist  of  a  series  of  almost  vertical 
banded  schists  of  lenticular  habit,  and  apparently  owe  their  origin 
to  the  dynamo-metamorphisin  of  a  plagioclase-augite  rock.  Many 
of  these  ore  lenses  are  of  great  length,  and  in  some  cases  of  con- 
siderable breadth;  at  times  however,  the  lateral  continuity  of  the 
lenses  is  interrupted  by  overthrust  and  normal  faults  of  very 
variable  downthrow. 

For  a  systematic  study  of  the  metasomatic  history  of  the 
auriferous  deposits,  leading  as  such  must  do  to  the  discovery,  of 
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facts  which  will  materiaUy  guide  scientific  mining,  Kalgooriie  offers 
few,  if  any,  rivals  in  Australia. 

So  far  as  observations  have,  however,  at  present  been  carried 
there  do  not  appear  to  be  any  scientific  reasons  for  believing  that 
the  mines  of  Kalgooriie  have  by  any  means  reached  the  limits  of 
ore  deposition,  or  that  the  lodes  will  not  prove  as  a  whole  pro- 
ductive in  depth. 

The  Pilbara  district  (lat.  21  degrees)  affords  better  and  more 
continuous  sections  than  are  generally  to  be  met  with  in  any  of  the 
other    districts  which  have  yet  been  examined;    it    thus    reveals 
geological    structures   which    are    not   to    be   found   in   the   more 
southerly  districts,  and  on  this  account  serve  to  throw  light  upon 
obscure  points  in  connection  with  the  geology  of  other  districts. 
These  sections  furnish  very  important  evidence  regarding  the  ter- 
restrial movements  to  which  these  older  rocks  have  been  subjected. 
The   Pilbara  district  contains  very  large  areas  of  granite,  grano- 
diorite  and  gneiss,  which,  however,  are  not  the  oldest  rocks.     In 
every  case  where  their  relation  to  the  schists  can  be  observed  along 
the  margin,  it  is  seen  that  these  granites  are  everywhere  intrusive, 
having  gradually  eaten  its  way  into  and  partially  absorbed  them, 
and  several  sections  may  be  noticed  in  which  the  granite  sends  out 
tongues  and  veins  into  them.     One  of  the  best  localities  in  which 
the   relation  of  the   granite  to   the  metamorphic  rocks  is  at   the 
Wodgina   tinfield,    which    is    situated    on    the    headwaters    of    the 
Turner  River  about  24  miles  from  Port  Hedland.     The  districts 
consist  of  a  series  of  metamorphic  sedimentary  and  bedded  igneous 
rocks  skirting  the  margin  of  an   extensive  granite  mass,  several 
hundred    square  miles  In   extent.      These    sedimentary    auriferous 
rocks  are  pierced  by  a  multitude  of  granite  veins  which  in  this 
district  are  of  considerable  economic  importance  by  reason  of  the 
fact  that  they  form  matrices  of  tin  and  tantalite,  for  which  Wod- 
gina is  noted.    Near  the  tinfield  is  an  instructive  section  showing 
a  much  older  instrusive  granite  rock,  which  has  been  invaded  by 
the    much    newer    (though    still    old)    tin-bearing    granite.     These 
acidic  veins  are  made  up  of  a  coarse-grained  rock  composed  of 
mica,  quartz,  felspar,  and  now  and  then  tourmaline,  and  may  be 
described  as  pegmatite,  using  the  term  in  the  sense  in  which  it  was 
applied  by  Delesse  for  any  coarse-grained  granitic  rock  containing 
mica,  quartz,  felspar,  and  tourmaline.     No  reference  to  these  old 
granitic  rocks  would  be  complete  without  some  mention  being  made 
of  the  large  ice-like  quartz  reefs,  which  stand  up  to  considerable 
altitudes  above  the  suif  ace  like  a  wall,  and  which  can  in  some  cases 
be  traced  across  country,  with  more  or  less  interruption,  for  miles. 
They  may  be  described  as  veins  or  dykes  of  pure  silica,  in  some  of 
the  mine  workings  in  two  fields    veins  of  this  character  are  to  be 
seen  cutting  across  the  auriferous  quartz  reefs.     The  question  as 
to  the  relationship  of  these  acid  intrusive  dykes  of  the  type  just 
mentioned   and  these  quartz  reefs  has  recently  been  attracting  con- 
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siderable  attentiou,  and  there  is  a  growing  teadeney  to  associate 
some  quartz  reefs  genetically  with  pegmatite  granite  veins.  In  the 
Coolgardie  Goldfield  quartz  reefs  are  often  intimately  associated 
with  acidic  dykes,  and  in  some  cases  the  latter  gradually  pass  into 
pure  quartz  at  their  extremities.  These. acid  dykes  can  be  seen  to 
pass  by  imperceptible  gradations  into  the  main  mass  of  the  granite 
at  Coolgardie.  Similar  instances  have  been  noticed  in  the  Wod- 
gina  neighbourhood,  and  doubtless  there  are  numerous  other  in- 
stances, but  possibly  they  may  have  been  overlooked,  and  their 
significance  unappreciated. 

Now  a  granite  mass  during  the  process  of  cooling  gives  ris^  lo 
more  acid  pegmatite  veins,  and  by  further  elimination  of  the 
bases  pure  quartz  veins  may  result. 

Various  intermediate  stages  between  granite  and  quarts  v^ns 
have  been  noticed  in  Western  Australia,  and  it  is  more  than  likely 
that  many  quartz  veins  are  very  probably  intrusive  rocks  directly 
secreted  from  a  cooling  granite  magma.  Many  pegmatitic  granite 
veins  contain  tourmaline  crystals  as  one  of  their  essential  con- 
stituents and  many  pure  quartz  veins  in  Western  Australia  contain 
tourmaline  also. 

Up  to  the  present  time,  however,  no  observations  have  been 
made  in  this  State  with  the  object  of  discovering  whether  there  are 
any  of  those  structural  and  mineral  changes  induced  in  the  enclosing 
rocks  by  the  introduction  of  the  quartz  such  as  may  oft«n  be 
obsen'ed  consequent  upon  the  injection  of  granitic  veins.  Observa- 
tions upon  this  head,  which  are  much  to  be  desired,  would  have 
considerable  scientific  and  even  more  important  economic  value. 

In  the  southern  portion  of  the  State,  the  Darling  Range, 
the  Northampton  District,  etc.,  this  fundamental  complex  is  pierced 
by  a  much  later  series  of  basic  dykes,  where  they  sometimes  pre- 
serve their  dyke-like  features  across  country  without  a  break  for 
miles.  In  the  North-West  district,  however,  they  occur  on  a  scale 
of  magnificence  as  yet  unknown  in  any  other  portion  of  Western 
Australia.  Owing  to  the  marked  features  which  many  of  them 
exhibit  these  dykes  can  be  readily  followed  across  country,  and 
in  certain  localities  they  are  of  considerable  value  in  working  out 
the  details  of  the  geological  structures.  A  feature  of  significance 
is  the  faulting  these  later  dykes  have  undergone  since  their  injection 
and  consolidation.  In  the  Warrawoona  field,  an  important  North- 
West  mining  camp,  these  basic  dykes  traverse  the  centre  of  the 
auriferous  zone  almost  at  right  angles  to  its  general  strike.  The 
regular  continuity  of  the  system  of  dykes  (which  extend  across 
country  for  30  or  40  miles)  has  been  interrupted  in  the  vicinity  of 
their  intersection  with  the  auriferous  series,  and  they  have  under- 
gone considerable  movement  since  their  injection.  The  peculiar 
dislocation  and  apparent  displacement  in  short  segments  are  pro- 
bably due  to  a  development  of  step-faulting  in  a  manner  not  as  yet 
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fully  understood.  The  dykes  are  apparently  cut  into  curved  and 
distorted  segments  and  displaced  along  more  or  less  vertical  planes 
^which  have  a  general  tendency  to  shift  the  separate  portions  bit  by 
bit,  in  one  direction,  the  dykes  being  dragged  to  the  north-west  of 
their  course. 

A  very  important  feature  in  the  geology  of  the  Pilbara  District 
is  the  evidence  of  great  earth  movements  that  affected  the  district. 

In  the  neighboui'hood  of  the  picturesque  Doolena  Gorge,  on  the 
Ooongan  River,  very  impressive  evidence  of  a  powerful  rupturing 
of  the* crust  is  to  be  seen,  represented  inter  alia,  by  a  line  of  dislo- 
cation, which  has  been  proved  to  extend  for  nearly  100  miles.  The 
large  quartz  reefs  to  which  allusion  has  just  been  made  are  seen  to  be 
abruptly  cut  off  by  this  powerful  fault,  which  presents  a  steep 
vertical  escarpment  (uiiscaleable  in  places)  often  over  150ft.  in 
lieight.  At  some  distance  north  of  this  main  fault  an  instance 
-was  observed  (on  the  eastern  bank  of  the  Strelley  River)  of  one 
of  these  large  reefs,  being  not  actually  truncated,  though  subjected 
to  deflection  by  a  powerful  thrust,  exerted  in  a  direction  approxi- 
mately parallel  to  its  strike.  In  this  instance  the  compression  has 
been  so  great  that  this  very  reef,  which  is  about  30ft.  thick,  was 
reduced  to  six  to  10  inches,  whilst  the  horizontal  displacement 
reached  about  100ft. 

The  quartz  reefs  of  the  district  also  afford  evidence  of  over- 
thrusting,  contortion,  etc.,  and  many  of  them  present  features  which 
seem  to  indicate  that  they  have  been  wrenched  apart  by  movement 
Along  shear  planes.  A  very  important  instance  of  this  is  to  be  seen 
nt  the  mining  camp  of  Warrawoona,  where  a  line  of  reef  of  a 
peculiar  type  traverses  the  field  along  a  powerful  dislocation,  which 
has  been  followed  for  two  and  a  half  miles. 

This  dislocation  occurs  along  a  persistent  reef,  portions  of 
which  have  been  torn  apart  and  shifted  in  segments,  producing  the 
peculiar  kidney  or  damper-shaped  lenses  of  quartz,  which  vaiy  from 
a  few  inches  to  a  foot  or  so  in  width.  The  inter\-al  between  each 
lens  of  quartz  fluctuates  within  very  wide  limits. 

The  walls  of  the  country  enclosing  these  lenses  are  scored  with 
striae  in  the  direction  of  the  movement  in  a  vertical  direction,  and 
the  faces  of  the  striations  are  often  coated  with  fine  films  of  gold. 
The  abnormal  richness,  nearly  3ozs.  per  ton,  of  this  type  of  aurifer- 
ous reef  has  resulted  m  its  being  extensively  prospected  almost 
along  the  whole  length,  hence  abundant  opportunities  are  afforded 
of  investigating  its  peculiarities,  both  on  the  surface  and  below 
ground. 

The  ancient  sedimentaiy  beds,  which  consist  of  highly  siliceous 
rocks,  dipping  at  varying  angles  to  the  north  and  east,  consist  of 
flne-grained    flaggy    quartzites,    conglomerates,    and    quartz    schist. 
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Some  of  the  conglomerates  still  retain  traces  of  their  original  char- 
acter, though  in  others  most  of  the  pebbles  have  been  flattened 
oat  and  stretched  almost  beyond  recognition. 

The  oldest  series  of  basic  dykes,  by  which  they  are  traversed, 
have  also  been  crushed  and  sheared,  and  are  now  represented  by 
bands  of  schistose  greenstones.  The  rocks  are  also  intersected  by 
certain  other  acidic  dykes  now  represented  by  quartz-sericite  schist, 
which  may  have  originally  been  porphyries.  One  example  from 
Warrawoona  is  a  quartz  sericite  schist  with  "  eyes  "  of  a  fairly  soft 
mineral,  originally  a  potash  felspar,  around  which  the  fine  foliation 
of  the  matrix  sweeps  in  very  graceful  curves.  When  submitted 
to  microscopic  examination  it  is  found  that  these  porphyrittc 
crystals  present  that  peculiar  peripheral  granulation  so  character- 
istic of  crystals  and  fragments  which  have  been  subject  to  intense 
crashing. 

AU  the  features,  both  of  the  rocks  and  the  reefs,  coupled  with 
other  evidence,  clearly  indicate  the  presence  of  a  number  of  over- 
thrust  and  noi*mal  faults,  and  point  to  a  series  of  movements  along 
lines  paraUel  to  that  of  the  main  trend  of  the  dominant  structural 
features  of  the  district,  which  is  north-west  and  south-east.  The 
disruption  of  the  newest  series  of  basic  dykes  to  which  reference 
has  been  previously  made,  indicates  that  the  enormous  terrestrial 
stresses  and  strains  continued  in  the  same  locality  over  a  wide  in- 
ten^al  of  geological  time. 

Traces  of  life  may  perhaps  have  existed  in  these  old  rocks  of 
the  north-west.  Amongst  the  quartz  schists  which  form  the  lofty 
serrated  sununit  of  the  main  axis  of  Warrawoona  is  a  bed  which 
here  and  there  contains  what  at  first  glance  appears  to  be  fossil 
wood. 

A  characteristic  specimen  of  this  silicified  wood  (f)  has  a 
length  of  about  4%inches  ;  cross-sections  of  it  are  ellipsoidal  in 
shape,  the  major  axis  being  about  %  and  the  minor  axis  about  %  of 
an  inch  in  length. 

Microscopical  sections,  both  transverse  and  longitudinal,  were 
prepared  and  submitted  along  with  the  specimens  to  Mr.  Etheridge, 
of  the  Australian  Museum,  who,  however,  was  unable  to  detect  any 
trace  of  organic  structure  in  them.  It  is,  however,  quite  possible 
that  some  form  of  organic  life  existed  at  the  time  these  beds  were 
deposited,  and  that  the  marked  changes  which  they  have  under- 
gone obliterated  all  traces  of  organic  structure. 

II.—The  SedimejUary  Bocks. 
The  sedimentary  rocks,  etc.,  include  the  whole  of  the  beds 
which  lie  between  the  ancient  crystalline  rocks  and  the  more  recent 
strata.  In  spite,  however,  of  the  extensive  area  occupied  by  the 
complex  of  crystalline  schists,  Cambrian  fossils  have  been  as  yet 
noticed  from  only  one  locality  in  the  far  North  of  Western 
Australia. 
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Mr*  E.  T.  Hardman,  of  the  G^eological  Surviey  of  Ireland,  was 
the  pioneer  geological  observer  in  the  far  North  of  Western  Aus- 
tralia,  and  his  researches  carried  out  in  the  years  1883  and  1884 
laid  the  foundation  of  our  knowledge  of  the  geology  of  the  Kimber- 
ley  District.  This  observer,  however,  obtained  fossils  from  some 
limestones  which  have  been  referred  to  the  Cambrian. 

In  1891  Mr.  H.  P.  Woodward  made  an  extensive  examination 
of  the  Kimberley  District,  and  added  considerably  to  the  observa- 
tions of  Mr.  Hardman. 

Ten  years  later,  in  1901,  in  company  with  Mr.  Chas.  G.  Gibson, 
Ajsfflstant  Geologist,  I  made  a  series  of  investigations  iil  the  King 
Leopold  Plateau  when  searching  for  a  reputed  goldfield  on  the 
Carson  River,  between  the  15th  and  16th  degrees  of  latitude. 

In  the  latter  part  of  1905,  and  the  early  months  of  1906,  Dr. 
Jack  visited  Kimberley  for  the  purpose  of  inquiring  into  the  pos- 
sibility of  artesian  water  being  obtained  in  the  district. 

Mr.  Woodward  revisited  Kimberley  in  the  winter  of  1906,  and 
examined  the  country  between  Mount  Broome  and  the  coast  on  the 
westy  in  the  vicinity  of  CoUier  Bay,  and  obtained  inter  alia  a 
trilobite  from  a  dun-buff  coloured  limestone.  The  trilobite,  which 
has  just  been  submitted  to  Mr.  Etheridge,  appears  to  very  closely 
resemble  OlenelliLS, 

Mr.  Woodward  describes  these  limestone  beds  as  dipping  at 
angles  varying  from  12  to  23  degrees  to  the  south-west.  The  basal 
beds,  consisting  of  limestone  and  conglomerate,  contain  fragments 
and  boulders  of  the  schistose  and  granitic  rocks  which  uncon- 
f  ormably  underlie  them.  This  observation  is  of  importance  in  that, 
with  the  specific  determination  of  the  fossils  he  collected,  light  may 
be  expected  to  be  shed  upon  the  age  of  the  crystalline  schists. 

We  thus  have  a  good  many  details  regarding  the  geology  of 
this  far  north  region,  though  as  our  knowledge  has  advanced  it 
•cannot  be  said  that  the  tangled  skein  has  yet  been  unravelled. 

In  the  course  of  his  investigations,  Mr.  Hardman  gathered  a 
suite  of  fossils  which  were  critically  examined  by  Mr.  R.  Etheridge 
and  JMr.  W.  H.  Foord  and  Dr.  Henry  Woodward. 

Among  the  disjecta  membra  were  the  head  and  spine  of  a 
trilobite  belonging  to  the  characteristic  Cambrian  family,  Olenellus 
Forresti  and  numerous  pteropods,  Salterella  Hardmani,  from  a 
locality  which,  unfortunately,  cannot  now  be  identified.  The 
discovery  of  the  locality  from  which  Olenellus  was  obtained  by  Mr. 
Hardman  may  be  expected  to  go  a  long  way  towards  setting  at  rest 
much  that  is  at  present  puzzling  regarding  the  geology  of  Kimberley. 

Dr.  Jack,  writing  in  February  of  1906,  regarding  the  locality 
of  Olenellus  Forresti,  says:— 

The  fossilfl  described  by  Mr.  Foord  in  his  Notes  on  the  PalsB- 
ontology  of  Western  Australia   (Qeol.  Mag.,  March  and  April,  1890), 
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were  collected  hj  Hardman  in  1883,  and  presented  bj  him  t«  the 
British  Museum  in  1886.  Hardman 's  trip  of  1883,  described  in  hia 
first  report  (1884),  extended  from  Derby  to  the  Leopold  Range. 
Hardman 's  label  on  the  trilobite  in  question  was: — "  River  South  of 
Base-line.'' 

There  ..are  two  base-lines  on  Hardman 's  maps:  (F9-EB)  at  Mt. 
Campbell  (Lat.  18.13)  (Long.  125.30),  and  the  other  (WE-EB)  at 
the  Hardman  Range  (Lat  17.40)  (Long.  128.50).  If  the  OleneUms 
was  collected  in  1888,  the  base-line  referred  to  must  have  been  F9-EB 
since  Hardman  could  not,  in  1883,  have  mentioned  a  line  which  was  not 
laid  down  till  1884.  On  the  other  hand,  there  is  no  river  "  South  of 
Base-line  "  F9-EB  within  the  limits  of  Hardman 's  work,  unless 
Christmas    Creek    be    meant. 

There  is  sl  **  river  "  (Hardman,  in  Irish  fashion,  called  all  small 
watercourses  "rivers")  viz.;  the  Turner,  south  of  Base-line  WE-EB. 
It  washes  the  south-west  side  of  the  Hardman  Range,  but  a  good  deal 
farther  from  the  range  than  Hardman 's  map  gives  it.  The  Base-line 
WE-EB  could  only  be  the  one  referred  to  on  the  supposition  that 
Foord's  information  as  to  the  date  of  the  discovery  was  erroneous — 
that   '*  1883  '»   should   read   '*  1884." 

But  the  limestone  indicated  in  this  case  is  classed  hj  Hardman  as 
the  lower  member  of  his  Carboniferous  formation,  and  I  saw  what  is, 
no  d'oubt,  its  continuation  resting  on  a  considerable  thickness  of  beds 
of  basalt,  which  lie  on  the  upturned  * '  Devonian ' '  of  the  Albert 
Edward    Range. '  * 

Olenellns  is  Cambrian. 

Altogether,  we  are  confronted  by  so  many  contradictory  con- 
ditions that  I  am  inclined  to  conclude  that  the  fossil  must  be  ignored 
as  having  come  from  a  locality  unidentifiable. 

Despite  the  fact  of  poor  localisation  of  Mr.  Hardman's  fossils, 
it  may,  I  think,  be  taken  for  granted  that  Cambrian  beds  do  ocear 
somewhere  in  Kimberley  about  south  latitude  18  degrees.  The 
recent  discover*  of  Olenellus  and  S alter ella  in  the  limestones  of 
the  Daly  River,  in  the  northern  territory,  by  Messrs  Brown  and 
Basedow,  is  of  considerable  geological  importance,  indicating  a  some- 
what wide  distiibution  of  Cambrian  strata,  and  makes  the  solution 
of  the  Hardman  puzzle  almost  imperative,  and  more  especially  so 
in  the  light  of  Mr.  Woodward's  recent  discovery  in  the  NiH[)ier 
Range. 

By  far  the  largest  area  of  the  Kimberley  division  is  occupied  by 
a  formation  which  extends  from  Mount  Hopeless,  near  Collier  Bay 
via  Mounts  Hart,  Broome,  the  Mueller,  Saw,  and  Deception  Ranges, 
Goose  Hill,  near  Wyndham,  to  the  South  Australian  border. 
These  beds,  which  rest  with  a  violent  unconformity  upon  the 
crystalline  schists,  were  provisionally  referred  by  Mr.  Hardman 
to  the  Devonian.  Considerable  confusion  has  arisen,  as  has 
recently  been  pointed  out  by  Dr.  Jack  in  a  report  on  the  Kimberley 
district  now  going  through  the  press,  in  consequence  of  a  discrep- 
ancy between  the  first  and  second  reports  of  Mr.  Hardman,  in 
which  he  describes  what  recent  observations  have  shown  to  be  the 
same  formation,  first  as  Cambro-Silurian,  or  Cambrian,  and  later 
as  Devonian. 
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These  Devonian  beds  of  Bamberley  have  yielded  the  following 
fossils  :  Atrypa  reticularis,  Bhynchonella  pugnus,  an  Orthoceraa, 
and  t^v'o  species  of  Goniatites  and  Spirifera, 

A  feature  of  interest  and  importance  in  connection  with  these 
beds  is  the  evidence  they  afford  of  widespread  contemporaneous 
volcanic  activity.  This  was  first  noticed  by  Mr.  E.  T.  Hardman 
in  1883  and  1884,  who  describes  contemporaneous  dolerites,  volcanic 
breccias  and  tuffs.  It  has  been  suggested  that  some  of  the  igneous 
rocks  occur  in  the  form  of  intrusive  laccolites. 

In  the  year  1901,  Mr.  Gibson  and  I  had  abundant  opportunities 
of  investigating  these  beds  during  six  months  spent  in  the  explora- 
tion of  what  may  be  called  the  King  Leopold  Plateau.    Our  obser- 
vations extended  from  Wyndham  to  Mount  Hart,  near  Collier  Bay; 
the  PrincQ  Regent  and  Glenelg  Valleys — ^rendered  almost  classical 
by    the    researches  of    Sir  George   (then  Lieutenant)   Grey,  more 
than    70  years  ago — and  as  far  north  as  Admiralty   Gulf.     The 
result  of  the  investigations  indicated  that  the  staple  formation  was 
made  up  of  a  series  of  quartzites,  sandstones,  fine  conglomerates  and 
shales  disposed  in  a  series  of  broad  anticlinal  folds.     These  beds 
extend  as  one  continuous  formation  from  Mt.  Cockbum  to  Mount 
Hart,  a  prominent  summit  on  the  King  Leopold  Range.    Associated 
with  the  quartzites,  etc.,  are  a  series  of  bedded  and  intrusive  igneous 
rocks,  the  prevailing  types  being  andesite,  dolerite,  and  diabase. 
The   individual  characters  of  the  different  beds  naturally  present 
a  large  amount  of  variation;  the  rocks  are  sometimes  amygdaloidal, 
and  contain  nodules  of  zeolites  and  agates.    Beds  of  volcanic  ash 
and  breccia  are  common  in  certain  localities. 

In  certain  isolated  portions  of  the  district  excellent  sections 
are  exposed,  showing  the  intrusive  nature  of  some  of  the  igneous 
rocks;  the  sandstones  are  sometimes  altered  into  hard  compact 
quartzite,  portions  of  which  have  been  caught  up  in  the  body  of 
the  igneous  rock.  Other  sections  indicate  quite  clearly  that  the 
igneous  rocks  have,  in  some  cases,  found  an  easy  passage  along  the 
bedding  planes  of  the  sedimentary  rocks  and  evidently  occur  in  the 
form  of  sills. 

The  lavas  are  traversed  by  almost  vertical  dykes  of  epidosite, 
which  are  traceable  across  country  for  long  distances,  whilst  both 
the  sedimentary  and  the  igneous  rocks  are  intersected  by  numerous 
segregation  veins  of  quartz,  some  of  considerable  size  and  horizontal 
extent. 

Mr.  Hardman  noticed  during  his  explorations  in  1883-4  the 
association  of  fossils  of  carboniferous  affinities,  with  those  charac- 
teristic of  the  Devonian  rocks  in  the  Kimberley  beds.  Dr.  Jack 
noticed  in  1906  a  similar  association  of  Devonian  and  Carboniferous 
fauna  from  the  beds  near  Mount  Pierre,  and  makes  mention  of  the 
carboniferous  limestone  region,  consisting  partly  of  limestones  of  an 
older  date,  and  remarks  that  either  there  are  in  the  Mount  Pierre 
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r^on  separable  carboniferous  and  Devonian  strata,  or  the  same 
strata  contain  a  Devono-carboniferous  fauna.  It  is  possible  that 
this  apparent  admixture  of  Denovian  and  carboniferus  fossils  may 
have  been  brought  about  by  post-carboniferous  orogenic  movements 
of  which  there  is  abundant  evidence  in  different  portions  of  the 
.  State. 

Three  field  seasons  spent  by  myself  in  the  Pilbara  Goldfield, 
situated  in  latitude  21  degrees  south,  afforded  an  excellent  oppor- 
tunity for  examining  a  formation  consisting  of  sandstones,  grits, 
conglomerates,  and  limestones,  some  of  which  are  magnesian,  to- 
geth«r  with  a  series  of  lavas,  ashes,  and  agglomerates  of  as  yet 
unascertained  thickness.  In  its  lithological  characters,  its  behaviour 
and  general  physical  aspect  it  bears  a  very  strong  resemblance  to 
the  quartzites,  etc,  of  the  King  Leopold  Plateau,  to  which  reference 
has  just  been  made. 

This  formation,  which  has  been  desi^ated  the  Nullagine  series, 
has  a  very  wide  distribution  in  the  North- West,  and  the  associated 
volcanic  beds  occupy  a  large  area  of  country  in  the  southern  portion 
of  the  district.  The  series,  which  presents  a  plateau-like  appear- 
ance, certain  of  the  harder  beds  standing  out  in  bold  relief,  present- 
ing mural  faces  at  different  levels,  plays  a  very  important  part  in 
the  geology  of  the  North- West,  in  addition  to  being  of  some 
economic  value  by  reason  of  the  fact  that  the  basal  conglomerate 
of  the  series  has  been  worked  for  the  gold  it  contains  in  two  widely 
separated  localities,  viz  :— Nullagine  and  Just-in-time. 

The  Nullagine  beds  have  been  followed  from  the  Oakover  River 
across  the  upper  reaches  of  the  Nullagine,  Coongan,  and  Shaw 
Rivers,  as  far  as  the  western  boundary  of  the  Pilbara  Goldfields 
on  the  Yule  River,  near  Cangan  Pool,  from  which  locality  they  can 
be  followed  without  a  break  to  the  vicinity  of  Roeboume.  The 
same  series  constitutes  the  Hamersley  Range,  which  contains 
Mount  Bruce,  the  highest  summit  in  the  State.  The  Nullagine  beds 
are  probably  continuous  as  far  south  as  the  Ashburton  River,  where 
both  flanks  of  the  valley  are  formed  by  extensive  beds  of  magnesian 
limestone,  which  may  be  continuous  with  those  which  I  observed 
in  1905  in  the  recesses  of  the  Hamersley  Range. 

Regarding  the  southern  extension  of  the  Nullagine  series  it 
may  be  noted  that  in  a  deep  bore  put  down  by  the  (Government  at 
Onslow,  near  the  mouth  of  the  Ashburton  River,  volcanic  rocks 
identical  with  those  in  the  former  district  were  met  with.  It  may 
thus  be  that  these  strata  were  pierced  in  the  lower  portion  of  the 
Onslow  bore. 

Undoubted  Permo-carboniferous  rocks  are  known  to  occupy  a 
large  area  of  country  in  the  watersheds  of  the  Gascoyne,  the  Min- 
ilya,  and  the  Lyndon  Rivers,  hence  the  examination  at  present  being 
undertaken  of  the  country  lying  between  Onslow  and  Lyndon  should 
afford  some  valuable  information  as  to  the  mutual  relations  of  the 
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Permo-earboniferons  aiid  the  Nullagine  beds.  So  far  as  observa- 
tdons  have  at  present  been  carried  there  seems  to  be  a  gradually 
ascending  geological  series  as  we  proceed  southwards.  What  I  am 
inclined  to  regard  as  outliers  of  the  Nullagine  series  occur  in  the 
Murehison  Goldfield,  near  south  Latitude  27  degrees.  In  1904 
Mr.  Gibson  mapped  a  considerable  portion  of  the  auriferous  belt 
of  the  Murehison,  and  described  a  series  of  fine-grained  volcanic 
ashes,  lying  almost  horizontally  on  the  granite  of  Mount  Yagahong, 
about  two  miles  south  of  the  townsite  of  Gabanintha.  The  beds 
have  evidently  a  wide  extent  in  the  Murehison.  At  the  town  of  Cue, 
some  distance  to  the  south  of  Gabanintha,  there  is  a  horizontal 
dolerite  sheet  capping  what  is  known  as  Cue  Hill,  and  some  little 
distance  to  the  west  on  the  lower  ground  are  a  few  outliers  of 
quartzite  on  a  lower  horizon.  These  quartzites  evidently  form  part 
of  a  much  more  extensive  formation  of  which  they  are  but 
remnants  left.  There  is  very  little  doubt  that  these  beds  form  part 
of  the  same  series  as  the  volcanic  ashes  at  Gabanintha. 

The  igneous  rocks  associated  with  the  series  consist  generally 
of  acidic  lavas.  The  great  mass  of  the  rocks  consist  of  separate 
lava  flows,  each  of  no  great  thickness;  some  of  the  lavas  are  dis- 
tinctly amygdaloidal,  the  cavities  being  filled  with  chalcedony. 

Some  of  the  finer-grained  ashy  beds  differ  very  little  in  general 
appearance  from  many  of  the  banded  lavas  with  which  they  are 
associated. 

Undoubted  volcanic  focii,  from  which  these  lavas  emanated, 
occur  in  many  parts  of  the  districts,  though  they  have  been  extinct 
long  enough  to  allow  the  process  of  weathering  to  reduce  them  to 
mere  stumps.  There  are  also  several  acidic  dykes  which  pierce 
both  the  sedimentary  and  the  volcanic  rocks,  and  these  in  all  pro- 
bability represent  but  another  phase  of  that  extraordinary  volcanic 
activity  which  occurred  in  the  northern  portion  of  Western  Austra- 
lia during  the  Devonian  period. 

Considerable  interest  attaches  to  the  Nullagine  series  by  reason 
of  the  nature  of  the  boulder  beds  at  the  base  of  the  formation, 
for  two  important  scientific  reasons,  viz.  :— -(a.)  the  occurrence  of 
flattened  and  striated  pebbles  to  which  a  glacial  origin  has  been 
assigned  ;  and  (b,)  the  nature  of  the  gold  and  iron  ore  in  the 
conglomerate. 

The  basal  conglomerate  of  the  series  is  made  up  of  rounded, 
ellipsoidal,  or  subangular  fragments  of  the  older  underlying  series. 
Many  of  these  often  include  pieces  which  reach  a  length  of  three 
or  four  feet.  Some  portions  of  the  conglomerate  contain  flattened 
and  striated  pebbles  of  fine-grained  sandstone  and  sandy  shales, 
identical  in  character  with  those  constituting  the  underlying  strata. 
To  these  striated  pebbles  a  glacial  origin  has  been  assigned  by 
the  late  Mr.  S.  J.  Becher,  and  subsequently  by  Professor  David. 
The  pebbles,  however,  seem  to  have  had  their  striation  induced 
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prior  to  their  taking  part  in  the  formation  of  the  Nulla^e  series. 
The  beds  upon  which  the  series  rest,  and  to  the  denudation  of  which 
the  boulders  owe  their  origrin,  having,  as  has  already  been  shown, 
been  subject  to  intense  mechanical  deformation,  it  would  only  be 
natural  to  find  some  slickensided  fragments  and  pebbles  in  newer 
rocks.  Earth  movements  have  caused  the  Nullagine  beds  to  be 
thrown  into  a  series  of  undulatory  folds,  but  the  deformation  thus 
induced  has  not  been  of  sufficient  intensity  to  cause  any  striation 
of  the  Component  pebbles. 

Such  mining  operations  as  have  been  carried  out  in  the  auri- 
ferous conglomerate  have  been,  up  to  the  present,  confined  to  re- 
latively shallow  depths  along  the  outcrop  ;  the  conglomerate  is  in 
part  marked  by  the  presence  of  large  quantities  of  iron  p^nites  and 
its  oxidation  products.  In  the  inoxidised  portion  the  pyrites  oeeor 
both  as  crystals,  grains,  and  jounded  or  pebble-like  forms.  A 
certain  interest  attaches  to  the  occurrence  of  these  rounded  pebbles 
and  pellets  of  auriferous  pyrites  and  hematite  on  account  of  the 
fact  that  they  have  been  regarded  as  owing  their  shape  to  attrition, 
and  that  the  gold  and  the  iron  are  detrital,  having  been  deposited 
with  the  pebbles  of  the  conglomerate,  as  the  result  of  all  disintegra- 
tion of  the  underlying  auriferous  rocks.  The  evidence  respecting 
the  origin  of  the  gold  in  the  Nullagine  conglomerates  indicates  that 
it  is  a  secondary  and  not  an  original  constituent,  and  further,  that 
the  primary  source  of  the  gold  is  the  quartz  reefs  which  occur  in 
the  underlying  formation. 

From  the  known  occurrence  of  auriferous  quartz  reefs,  which 
furnished  no  small  portion  of  the  pebbles  of  certain  portions 
of  the  deposit,  .it  is  of  course  quite  conceivable  that  a  certain 
amount  of  detrital  gold  forms  part  of  the  conglomerate,  but  there 
are  obviously  no  means  of  ascertaining  what  is  the  proportion  of 
primary  to  secondary  gold. 

There  seems,  however,  good  reason  for  believing  that  by  far  the 
greater  bulk  of  the  gold,  together  with  the  pyrites,  was  introduced 
by  solution  percolating  down  to  the  most  porous  portions  of  the 
conglomerate,  the  condition  being  facilitated  by  the  downward 
inclination  of  the  bed  rock,  and  possibly  accentuated  in  part  by  the 
folding  which  the  strata  have  undergone. 

One  of  the  most  important  advances  in  Western  Australian 
geology  is  the  recognition  of  a  glacial  conglomerate  in  the  mai'ine 
carboniferous  rocks,  near  the  tropic  of  Capricorn. 

The  carboniferous  rocks  of  the  State  cover  a  wide  extent  of 
country,  and  bid  fair  to  become  of  considerable  economic  iin- 
portance. 

The  occurrence  of  Carboniferous  rocks  would  seom  to  have 
first  been  made  known  through  Sir  (George  (then  Lieut.)  Grey  in  the 
year  1841,  in  his  journals  of  the  two  expeditions  of  discovery  in 
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orth- Western  and.  Western  Australia  during  the  year  1837-9. 
here  are  four  districts  in  which  fossiliferous  Carboniferous  rocks 
re  known  in  the  State,  viz. :— Kimberley,  the  Gascoyne,  the  Irwin 
iver,  and  the  Collie  Districts. 

The  Carboniferous  rocks  of  Kimberley  have  recently  been 
ivesti^ated  by  Dr.  Jack,  when  in  quest  for  artesian  water.  This 
bserver's  work  was  carried  out  in  the  months  of  December  and 
anuary  during  one  of  the  most  severe  droughts  experienced  in 
he  district,  and  with  a  temperature  often  reaching  114  degrees 
•"ahrenheit.  Despite  the  fact  that  the  route  followed  in  investi- 
rating  these  beds,  has  perforce  to  be  governed  by  considerations  of 
rrass  and  water,  our  knowledge  of  the  Carboniferous  rocks  of 
vimberley  has  been  greatly  extended.  The  formation  is  divisible 
nto  a  lower  or  limestone  series  (in  which  limest(ftie  predominates) 
ind  an  upper  sandstone  series  (made  up  largely  of  sandstones 
ind  other  sedimentary  beds).  The  two  series  have  been  seen  to 
meceed  one  another  conformably  in  the  Haughton  Range,  south 
latitude  19  S.  and  East  Long.  127  E.  Both  series  have  yielded 
an  assemblage  of  purely  Carboniferous  fossils: — Lepidodendron, 
sp.;  Stigfnaria,  sp.;  Stromatopora  concentrica  (?)  Stromatopora 
placenta,  sp.;  Pachypora  tumida;  Zaphrentis,  sp.;  Syringopora 
sp.  ;  Actinocrinus,  sp.  ;  Platycrinus,  sp.  ;  Poteriocrinus  crassus, 
Miller;  Pentremites,  sp.;  Serpula;  Spirohis,  sp.;  Fenestella  pleheia 
(antiqttay)  McCoy  ;  Productus,  giganteous  ;  Produstus  longispinua ; 
Productus  semireticulatua ;  Chonetes,  sp.  ;  Chonetes  Hardrensis ; 
Discina  ;  Orihis  resupinata ;  Strophalosia  Clarkei,  Eth.  fils  ; 
Hhynchonella  pugnus ;  Rhynchonella  pleurodon ;  Rhynchonella 
cuboidea ;  Orthotetes  crenistria,  Phillips  ;  Streptorhynchus  cren- 
istria  ;  TerebrattUa  hastata  ( ?)  ;  Terebratula  sacculus  ( ?)  Pleuro- 
tomaria,  sp.  ;  Toxonema,  small  sp.  ;  Natica,  sp.  ;  Ceriopora,  sp.  ; 
Chaetetes  twnidus  ;  Stenopora  Tasmaniensis  ;  Cyathophyllum,  sp.  ; 
Cyathophyllum  virgatum  ;  Cyathophyllum  depressum  ;  Lithodend- 
ron  afflne. 

So  far  as  observations  on  the  Kimberley  Carboniferous  rocks 
have  been  carried,  no  boulder  beds  have  yet  been  recognised,  though 
in  view  of  the  occurrence  of  glacial  conglomerates  in  India  within 
18  degrees  of  the  Equator  their  presence  in  Kimberley  would  cause 
little  surprise.  The  necessity  for  a  further  more  or  less  detailed 
geological  examination  of  a  portion  of  the  Kimberley  district  is 
at  the  present  moment  under  consideration  by  the  Government,  and 
the  solution  of  the  many  economic  questions  involved  in  the  strati- 
graphical  research  which  such  an  investigation  entails  is  of  no  less 
importance  to  the  conmiunity  than  the  purely  scientific  results 
which  of  necessity  follow. 

The  Gascoyne  beds  cover  a  very  large  area  between  the  22nd 
and  the  26th  parallels  of  South  Latitude,  and  excellent  sections  of 
them  may  be  seen  in  the  valleys  of  the  Wooramel,  Gascoyne,  Lyons, 
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Minilya,  and  Lyndon  Rivers.  like  their  representatives  in  Kim- 
berley,  the  strata  are  divisible  into  an  upper  or  sandstone  and  a 
lower  or  limestone  series.  The  sandstone  series,  which  is  seen 
resting  comformably  upon  the  limestone,  is  well  exposed  in  the 
Carandibby,  Kennedy,  and  the  Moogooloo  Ranges,  making  a  bold 
outcrop  of  almost  200  miles  in  length.  The  beds  forming  these 
ranges  were,  until  quite  recently,  regarded  as  of  Mesozoie  Age. 
The  discovery,  however,  of  Spirifera,  Athyris  (f)  Producius,  and 
Strophalosia  in  the  Kennedy  Range,  near  Trig.  Station  K  37,  on  the 
northern  bank  of  the  Gascoyne  River,  definitely  sets  at  rest  the 
conflicting  views  until  quite  recently  held  regarding  their  position 
in  the  geological  time  scale. 

The  country^  to  the  east  of  the  Kennedy  Range  is  underlaid 
by  f  ossilif  erous  beds  of  the  limestone  series,  associated  with  which  is 
the  glacial  boulder  bed. 

This  bed,  which  forms  a  valuable  stratigraphical  horizon,  has 
been  traced  across  country  for  a  distance  of  about  sixty  or  seventy 
miles. 

At  the  most  southerly  locality  at  which  the  boulder  bed  has 
been  detected  in  Wooramel  Valley,  the  boulders  are  of  very  large 
size,  and  is  composed  of  rocks  identical  in  character  with  those 
forming  the  older  underlying  rocks  to  the  east,  e.g.,  granite  and 
other  crystalline  and  metamorphic  rocks. 

Some  distance  northward  on  the  Wyndham  River  is  a  boulder 
bed  in  the  limestone  series.  The  bed,  which  at  this  spot  attains  no 
greater  thickness  than  three  feet,  is  crowded  with  boulders  and 
pebbles  of  granite  and  crystalline  rocks  embodied  in  a  calcareous 
f  ossilif  erous  matrix  ;  a  photograph  of  a  specimen  of  which  contains 
fragments  of  Spirifera  Productus  and  Poyzoa,  in  addition  to 
Aviculopecten  termicollia,  will  be  found  in  the  Annual  Report  of 
the  Geological  Survey  for  1900.  The  pebbles  and  boulders  have  a 
large  proportion  of  smooth  and  polished  faces.  The  flats  in  the 
neighbourhood  are  covered  with  boulders  and  blocks  of  crystalline 
rocks  evidently  derived  from  the  weathering  in  situ  of  the  con- 
glomerate which  has  a  dip  of  about  three  degrees  to  the  south-west. 
In  the  bed  of  the  Wyndham  River  beds  of  flaggy  sandy  limestone 
are  to  be  observed  passing  beneath  the  boulder  beds  indicating  what 
is  perfectly  obvious  from  numerous  sections  that  the  glacial  con- 
glomerate does  not  lie  quite  a#  the  base  of  the  Carboniferous  roeks. 

Associated  with  the  boulder  beds  of  the  Wyndham  River  are  the 
following  fossils  : — Hexagonella  deruiroideaf  Hudlestone  sp. ; 
Pleurophyllum  Australe,  Hinde  ;  fragments  of  Crinoid  stems,  and 
Polyzoa  ;  Spirifera  Musakheyhnsis,  Davidson  ;  Spirifera  Hard- 
mani,  Foord  ;  Spirifera  lata,  McCoy  ;  Retctdaria  lineata^  Martin 
sp.  ;  Athyris  Maccleayana,  Eth.  fll.  ;  Chonetes  Pratti,  Davidson ; 
Productus   (cf  Pteuni-straitus,  Foord). 
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Northwards  from  the  Wyndham  River  the  dSbris  of  the  boulder 
bed  makes  its  appearance  in  great  force.  The  flaggy  sandstones 
immediately  tmderlying  it  are  covered  with  large  boulders  of  cry- 
stalline rocks.  Near  Barragooda  Pool,  on  the  Arthur  River,  a  thick 
bed  of  limestone  directly  overlies  the  boulder  bed.  This  limestone 
has  yielded  the  following  fossils  : — Evactinoporo  erucialis,  Hudles- 
ton  ;  Rhomhopora  tenuis,  Hinde  ;  Athyris  Macleayand  Eth.  fil 
Var.  ;  Productus  semireticulatm,  Martin  ;  Aulos-teges,  sp.  nov.  ; 
Dillastna,  sp.  ind. 

A  few  miles  to  the  north  of  this,  near  Trig.  Station  K.  34, 
the  Carboniferous  beds  are  faulted  against  the  older  crystalline 
rocks  which,  in  this,  locality,  consist  of  quartz  and  mica  schists, 
associated  with  either  dykes  or  sills  of  porphyry. 

In  the  southern  branch  of  the  Minilya  River,  near  Trig.  Station 
K.  49,  the  boulder  bed  is  seen  overlying  beds  of  limestone  and  shale. 
The  dSbris  of  the  boulder  bed  consists  of  a  heterogeneous  collection 
of  all  sorts  of  crystalline  and  metamorphic  rocks,  and  contains 
numerous  ice-scratched  pebbles  ;  photographs  of  several  typical 
examples  appear  as  Plate  IV.  of  the  Annual  Report  of  the  Geo- 
logical Survey  for  1900. 

It  may  be  mentioned  in  this  place  that  in  a  deep  bore  put  down 
by  the  Government  at  Pelican  Hill,  near  Carnarvon,  that  these 
Carboniferous  or  Permo-carboniferous  beds  were  met  with  beneath 
fossiliferous  Meso7X)ic  rocks  at  1,406ft.,  and  continued  to  3,011ft., 
the  present  depth  of  the  bore.  The  Carboniferous  strata  are  repre- 
sented by  calcareous  shales  and  limestone.  The  cores  from  the 
bore  have  yielded  Spirifera,  Aviculopecten,  Anthracoptera,  and 
Favosites,  The  bore,  however,  which  did  not  pierce  the  whole  thick- 
ness of  the  Cai'boniferous  rocks  gave  no  signs  of  the  boulder  bed. 
From  the  few  salient  features  pointed  out  it  appears  quite  clear 
that  the  glacial  conglomerate  is  associated  and  interbedded  with 
the  fossiliferous  limestones  low  down  in  the  Carboniferous  series 
as  developed  in  this  part  of  Australasia. 

In  the  year  1897  I  made  a  traverse  up  the  Murchison  valley 
in  an  exceptionally  dry  season,  which  seriously  interfered  with 
geological  investigation,  and  at  a  point  in  the  bed  of  the  river, 
about  100  miles  south  of  the  boulder  bed  last  mentioned,  a  con- 
glomerate and  breccia  composed  of  angular  fragments  of  a  quasi- 
vitreous  quartzite  dipping  at  a  low  angle  to  the  east  was  met  with  ; 
the  base  of  the  conglomerate  was  not  visible  anywhere,  the  most 
important  and  significant  feature  in  this  section  is  the  fact  that^ 
many  of  the  pebbles  were  covered  with  scratches,  not  unlike 
slickensides. 

A  few  yards  lower  down  the  river  are  a  few  beds  of  cross- 
bedded  sandstones  and  fine  conglomerates  dipping  east  at  an  angle 
of  about  20  degrees.  One  of  the  beds  has  been  scored  to  sucli  a 
degree  as  to  produce  surfaces  as  smooth  and  polished  as  plate  glas^. 
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The  question  arises,  is  this  portion  of  a  glaciated  pavement,  or  is  if 
due  to  faulting  t  If  the  latter,  the  faulting  is  nearly  horizcmtnl. 
Some  distance  further  up  the  river,  near  the  Forty  Mile  crossing 
and  water  reserve  1005,  the  sedimentary  beds  are  inter  straiid^ 
with  coarse  conglomerates  or  boulder  beds;  the  boulders  are  j)iin- 
cipally  quartz,  though  pebbles  of  sandstone  and  granite  occur.  I 
detected  no  scratched  boulders  in  this  section,  though  circcn*  stances 
did  not  admit  of  any  detailed  search  being  made.  The  important 
point  in  connection  with  these  conglomerates  c<3ntainiii:<  the 
scratched  boulders  is  that  they  form  part  of  what  is  at  present 
believed  to  be  the  southern  extension  of  the  Carboniferous  seiii^ 
of  the  Gascoyne,  and  form  a  connecting  link  between  the  latter 
and  the  Irwin  River  series,  to  which  reference  will  be  made  later. 

Beneath  the  Jurassic  rocks  of  the  Champion  Bay  District  and 
in  the  valley  of  the  Irwin  River  and  its  tributaries  is  a  fairly  exten- 
sive development  of  Carboniferous  and  Permo-carboniferous  beds 
In  this  district,  as  in  Kimberley,  it  is  possible  to  divide  the  strata 
into  two  distinct  series,  viz.,  the  lower,  or  limestone,  and  the  upper, 
or  sandstone  series. 

Beneath  the  Irwin  River  coal  seams  are  a  calcareous  shale  and 
limestones,  yielding  a  series  of  fossils,  which  have  been  carefully 
examined  and  described  by  Mr.  Etheridge,  of  the  Australian  Mu- 
seum, and  will  shortly  appear  as  one  of  the  Bulletins  of  the  Geo- 
logical Survey  of  Western  Australia.  The  following  fossils  occur 
in  these  beds  :— 

Nuhecularia,  Stephensi,  How  ;  Pleurophyllum  Australe,  Hinde; 
Fenetella  fossula,  Lons.  ;  Dielasma,  sp.  ;  Seminula  subtilita.  Hall  ; 
Spirifera,  sp.  ;  Beticularia  lineata,  Martin  ;  Productus  semireticu- 
latis,  Martin  j  Productus  tenuis-triatus,  var  Foord  Eth.  fil.  \Pro- 
ductus  undatus,  Def ranee  ;  Productus  subquadratus,  Morris(t)  ; 
Chonetes  Pratti,  Dav.  ;  Aviculopecten  Sprenti,  Johnston  ;  Conocar- 
dium,  sp.  Brom.  ;  Stutchhuria,  sp.  EtL  ftl.  ;  Bellerophon  costaius, 
J.  de  C.  Spy. 

Gastrioceras  Jacksoni,  sp.  nov.  (the  largest  goniatite  yet  found 
in  Australia,  and  of  an  entirely  different  type  to  the  incomplete 
forms  so  far  described). 

The  facies  of  these  fossils  is  more  akin  to  the  Carboniferous 
than  the  higher  Permo-carboniferous,  and  only  four  species  are 
with  certainty  identical  with  those  found  in  the  Permo- Carbonifer- 
ous rocks  of  Eastern  Australia,  viz.  :—Nubecularia,  Productus  sub- 
quadratus,  Fenestella  fossula,  and  Aviculopecten  Sprenti. 

Associated  with  the  marine  series  is  a  boulder  bed,  the  dSbris 
of  which  strew  the  surface  for  a  considerable  distance,  but  there 
has  as  yet  been  no  opportunity  of  investigating  these  beds  in  any 
detail.     So  far  I  have  seen  no  striated  pebbles  among  the  boulders. 
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About  25  miles  lower  down  the  river,  in  the  vicinity  of  Min- 
genew,  and  close  to  the  railway  line,  are  a  series  of  ferruginous  sand- 
stones, on  a  higher  horizon  than  the  limestones,  which  remind  one 
very  forcibly  of  the  sandstone  series  as  developed  in  the  Kennedy 
Range  of  the  Gascoyne  River.  These  beds  have  yielded  the  follow- 
ing fossils  :  — 

Dielasma  nobilisy  sp.  nov.  ;  Dielasma  hcistata,  Dana  ;  Spirifera, 
sp.  ind.  ;  Spirifera  avicula,  E.  B.  Spy  ;  Cyrtina  carbonaria,  var. 
Australasica,  Eth.  fll.  ;  Cleiothyris  Macleayana,  Eth.  fil.  ;  Prodtuitus 
SuhqfAodraiuSj  Morris  ;  Productua  hrachythoerus,  E.  B.  Spy  ; 
Chonetes,  sp.  ind.  Deltopecten  subquinquelineattM,  McCoy  ; 
Modiola  (t),  sp.  ind.;  Myalina  {^)  Mingenewensia,  sp.  nov.  ; 
Fenestella  or  Proloretepora, 

On  the  whole,  it  seems  that  the  aspect  of  the  fossils  is  that  of 
the  Permo  Carboniferous  of  New  South  Wales. 

It  thus  seems  that  there  are  in  the  Irwin  River  valleys  beds  of 
Carboniferous  and  Permo  Carboniferous  Age,  and  that  the  coal 
seams  may  possibly  be  the  equivalents  of  the  Greta  Coal  Measures 
of  New  South  Wales. 

The  Collie  River  beds,  which  attain  a  thickness  of  a  little  over 
2,000ft.,  are  of  considerable  economic  importance  by  reason  of  the 
fact  that  they  contain  coal  seams  to  a  total  thickness  of  about  137ft., 
and  are  of  some  scientific  interest  in  their  relation  to  the  important 
question  of  the  distribution  of  the  Glossopteris  flora. 

The  Collie  River  coal  field  lies  to  the  east  of  Bunbury  and  south 
of  Perth,  north-western  edge  of  the  tableland  which  succeeds  the 
coastal  plain.  The  field  itself  is  traversed  by  the  Collie  River  at 
an  altitude  of  about  600ft.  above  the  level  of  the  sea.  The  area 
occupied  by  the  Collie  River  coal  measures  is  approximately  600 
square  miles.  The  beds  consist  of  alternations  of  shales,  sand- 
stones, and  grits,  which  rest  directly  upon  granite  schist  and  other 
crystalline  rocks.  The  boundary  of  the  field  is,  with  one  local  ex- 
ception, everywhere  defined  by  faults  ;  on  the  south-western  side  of 
the  field  the  boundary  fault  has  been  estimated  to  have  a  down  throw 
to  the  north-east  of  at  least  2,000ft. 

There  are  several  coal  seams  in  the  field  of  variable  thickness, 
they  consist  in  descending  order  of  Cardiff  No.  1,  seam  Oft.  to  12ft. 
thick. 

Cardiff  l^o.  2  or  Boulder  Seam,  7  feet  thick. 

Collie  Bum  No.  1  Seam,  9  feet  thick. 

Collie  Bum  No.  2  Seam,  6  feet  to  7  feet  10  inches  thick. 

Coal    (no   name),   8   feet   thick. 

Proprietary  No.  1  Seam,  4  to  8  feet  thick. 

Proprietary  No.  2  Seam,  5  feet  to  7  feet  6  inches  thick. 

Wallsend  Seam,  9  to  17  feet  thick. 

The  coal  seams  are  hydrous,  semi-bituminous,  non-caking  coals, 
which  approach  very  closely  to  lignite  in  some  parts;  between  the 


Digitized 


by  Google 


58 

various  varieties  the  differences  are  only  of  degree  for  there  axe  no 
distinctive  characters  which  would  find  universal  application. 
Owing  to  the  conditions  of  deposition  the  coals  naturally  vary  in 
character,  and  in  places  pass  insensibly  through  forms  containing 
a  large  proportion  of  earthy  matter  into  carboniferous  sdiales. 

The  question  of  the  precise  geological  age  of  the  Collie  River 
beds  is  one  about  which  there  has  been,  and  still  is,  considerable 
divergence  of  opinion. 

In  the  year  1891,  Mr.  H.  P.  Woodwacrd,  the  Government 
Geologist,  assigned  an  early  Mesozoic  Age  to  the  beds,  basing  his 
determinations  principally  upon  the  physical  aspect  of  the  field,  and 
the  chemical  composition  of  the  coals. 

A  little  later  some  fossils  were  submitted  to  the  late  Mr.  R. 
Etheridge,  sea,,  who  detected  Gloasopteris  or  Neoggerthia,  and 
concluded  that  the  beds  were  Permo  Carboniferous. 

In  1894,  Mr.  Woodward,  basing  his  opinion  upon  the  results 
of  Mr.  Etheridge's  determination,  referred  the  beds  t4>  the  Upper 
Carboniferous. 

In  1897,  Mr.  E.  F.  Pittman,  Government  Geologist,  New  South 
Wales,  visited  Western  Australia,  and  in  a  report,  referred  the 
strata  to  the  Mesozoic,  on  the  strength  of  Mr.  Etheridge's  (jim.) 
doubtful  recognition  of  Sagenopieris. 

Upon  a  geological  miap  accompanying  a  report  by  myself, 
published  in  1898,  the  age  of  the  beds  was  defined  as  uncertain. 

In  1898,  Sir  Frederick  McCoy  reported  the  discovery  of 
Glossopteris  Browniana  in  some  fossils  sent  to  him  by  the  Premier 
of  the  State,  and  stated  that  the  beds  were  of  '^he  exact  geological 
age  of  the  great  coal  fields  of  Newcastle,  New  South  Wales."  I 
may  add,  however,  that  these  fossils  were  not  collected  by,  nor 
were  they  ever  seen  by,  any  member  of  the  geolo^cal  staff. 

Mr.  R.  Etheridge,  jun.,  in  his  *^otes  to  accompany  a  miscel- 
laneous eoUection  of  Westerp  Australian  fossils,"  submitted  to 
him  by  myself  in  1903,  recognised' undoubted  Glossopteris  in  a  good 
state  of  preservation,  from  the  Moira  Colliery,  and  constrained  him 
to  support  the  age  assigned  to  the  Collie  River  beds  by  his  father, 
viz.,  Permo-Carboniferous.  Mr.  Etheridge  carefully  examined  the 
Sagenopieris  ( t)  obtained  by  Mr.  Pittman,  and  in  the-  same  report 
abandons  his  previous  determination,  and  now  looks  upon  it  as 
Glossopteris. 

In  1904  Dr.  Jack  received  a  Commission  from  His  Exoelleney 
the  Governor  to  fully  investigate  all  aspects  of  the  Collie  ooal 
industry,  including  inter  aUa  geological  conditions.  Aocompanyinir 
the    Commissioner's   Report   is   an   excellent   gelological   map  and 
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longitudinal  section  ;  upon  the  former  the  age  'of  the  Collie  River 
beds  is  set  down  as  undetermined.    Dr.  Jack  in  his,  report  says : — 

The  evidence  bearing  on  the  age  of  the  Coalfield  is  at  best  incon- 
cliiBive.  High  authorities  have  indeed  expressed  the  opinion  that  it 
was  of  PaLeeozoic  Age — Carboniferous,  or  Permo-Carboniferous — ^but 
all  these  opinions  are  founded  exclusively  upon  the  presence  of  the 
form  Glossopteria,  which  is  now  known  to  range  from  Carboniferous 
to  late  Cretaceous.  The  shales  are  coarse-grained  and  incoherent,  and 
badly  adapted  for  the  preservation  of  plant  remains. 

I>T.  Jack  drawB  attention  to  the  fact  that  the  various  beds  in 
the  series  are  less  coherent  than  is  customary  among  the  Carbon- 
iferous or  Permo-Carboniferous  formations  of  Europe,  Africa,  and 
Australia,  and  concludes  : — 

In  a  somewhat  wide  experience  I  have  seen  nothing  which  the 
Collie  Coal  Measures,  coal  seams  included,  so  much  resemble  as  the 
Oligoeene  Coal  Measures  of  Croatia.  While  eagerly  looking  forward 
to  the  production  of  further  evidence  and  open  to  conviction,  I  am  at 
present  inclined  to  believe  that  the  Collie  Coalfield  will  turn  out  to  be 
possibly  of  Cretaceous  Age,  newer  than  the  Coalfields  of  Ipswich  and 
Bumim    of    Queensland. 

The  next  and  perhaps  most  important  evidence  bearing  upon 
the  controverted  question  is  contained  in  some  "Notes  on  fossils 
from  the  Collie  Coalfield,  Western  Australia,"  in  the  "Collection  of 
the  National  Museum,  Melbourne,"  by  Mr.  F.  Chapman,  the  Palseon- 
tolo^st  to  the  Natural  History  Museum,  Melbourne,  just  about  to  be 
printed  as  one  of  the  Bulletins  of  the  Geological  Survey  of  Western 
Australia. 

This  writer  recognised  the  plants  :— Glossopteria  hrovmiana  ; 
Glossopteris  hrowniana  var  indica;  Glossopteris  hrowniana  var  com- 
munis ;  Glossopteris  hrowniana  var  angustifolia ;  Glossopteris 
hrowniana  gangamopteroides. 

And  in  the  associated  sandstones  the  following  Foraminif era : — 
Endothyra  ;  Valvulina  plicata  (U.  Carb.  List,  England)  j  Bulimina 
(Permo-Carboniferous,  N.S.W.)  ;  Truncatulina  haidingeri  (Permo- 
Carb.,  N.S.W.)  ;  Pulvinulina  exigua. 

The  VcUvulina  of  Collie,  though  very  much  dwarfed,  is  essen- 
tially a  Carboniferous  form  whilst  the  other  species  Mr.  Chapman 
detected  and  described  point  in  a  general  way  to  the  Palaeozoic  Age 
of  the  series. 

Mr.  Howchin  pointed  out  in  1893,  in  his  "Census  of  the  Fossil 
Foraminifera  of  Australia,''  that  the  Australian  Paifleozoic  foramin- 
ifera  show  a  closer  affinity  with  the  Permian  fauna  of  the  Northern 
hemisphere  than  the  Paleozoic. 

In  view  of  all  the  evidence  at  present  to  be  deduced  from  the 
plant  remains  and  the  marine  organisms  in  the  beds  associated  with 
the.  Collie  coal  seams,  despite  the  nature  of  the  coal  and  the  physical 
characteristics  of  the  basin,  I  am  constrained  to  admit  that  a  Permo- 
Carboniferous  Age  of  the  series  presents  the  strongest  claims  to 
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acceptance.  I  make'  no  excuse  for  the  fact  that  my  present  views 
on  this  much  debated  question  are  not  those  I  previously  held,  but 
our  most  cherished  opinions,  like  everything  else,  must  yield  to  that 
stem  logician-^fact. 

Jurassic  rocks  have  been  found  up  to  the  present  in  only  one 
district — ^that  of  Champion  Bay,  near  Geraldton;  but  the  beds  have 
not  been  investigated  in  any  detail  by  the  Survey,  hence  our  infor- 
mation about  them  is  at  the  best  somewhat  meagre. 

Mr.  Crick,  of  the  British  Museum,  in  a  paper  on  "A  Col- 
lection of  Jurassic  Cephalopoda,  from  Western  Australia,"  records 
Ammonites  (Perisphincts)  Championensis  from  Cape  Riche,  to  the 
East  of  Albany,  and  naturally  claims  a  Jurassic  Age  for  the  beds. 

In  1898  I  visited  Cape  Riche.  The  beds  consist  of  sandy 
limestones,  which  extend  between  Cape  Riche  and  Warriup,  and  are 
fossiliferous.  The  Cape  Riche  beds  have  yielded  .'—Impressions 
of  a  Cycadaceous  leaf  (t)  Hemiaster,  sp.  ;  Pectnncultus,  near  P. 
flahellatus  ;  Ten.  Woods,  internal  casts  of  Cytherea,  Area,  Lima, 
Mactra,  Amusium  and  Valuta,  in  addition  to  Venus,  near  V.  Voseo- 
tineta,  Baird. 

The  Warriup  beds  have  yielded: — Cardium,  sp.  ;  Cardium 
hemicardium,  Ldnn  ;  Trochus  personatus  (f)  Phil,  and  Area  retievh 
lata,  G.M.  These  strata  would  therefore  seem  to  be  either  recent 
or  vei-y  young  Tertiary.  Even  assuming  that  the  Cape  Riche 
series  turn  out  on  further  investigation  to  be  Secondary,  I  do  not 
think  the  Jurassic  can  put  in  any  claim  for  recognition.  I  am. 
therefore,  inclined  to  think  that  Mr.  Crick's  Anunonite  recorded 
from  Cape  Riche  has  been  wrongly  localised,  and  really  came 
from  Champion  Bay. 

The  Champion  Bay  Jurassic  beds  cover  a  fairly  large  area  of 
countiy  to  the  south  in  the  neighboui'hood  of  the  coast  line;  they 
are  seen  to  rest  with  a  violent  unconformity  on  the  Carboniferous 
rocks  of  the  Irwin  River  valley.  They  also  probably  extend  north- 
wards, for  in  the  deep  bore  near  Carnarvon  strata  high  up  in  the 
Mesozoic  series  have  been  recognised,  between  1,200  and  1,500  feet. 

The  Champion  Bay  beds  consist  of  oolitic  limestones,  clav^, 
sandstones,  giits,  and  conglomerates.  Fossils  are  abundant,  and 
they  include  a  considerable  number  of  Cephalopoda: — Belemnites^ 
sp.  ;  Nautilus  peromatus,  sp.  nov.  ;  Ammonites  {Dorsetensia) 
Clarkei,  sp.  nov.  ;  Ammonites  (Stephanoceras)  Australe,  sp.  nov.  ; 
Ammonites  {Sphaeroceras)  Woodwardi,  sp.  nov.  :  Ammonites 
(Sphaeroceras)  semiornaius,  sp.  nov.  ;  Ammonites  (Perisphinetes) 
Championensis,  sp.  nov.  ;  Ammonites  {Perisphincies)  robinginosus, 
sp.  nov.  TheriB  have  also  been  obtained:— rWponwi  Moorei,  Lycett, 
Myacitus  Sandfardii,  Moore  ;  Lima,  sp. ';  Lima  allied  to  L.  pecti- 
niformiss,  Obid  ;  Cucullaisd  semi-striata,  Moore  ;  Pleuromya,  Astitrte 
Cliftoni,  Moore  ;  Cresslya,  sp.  ;  Gryphaea,  sp.  ;  Mytilus  allied  to 
M,  Cygerensi^,  D'Orb  ;  Pecten  frontalis,  Dumortier. 
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Xo  estimate  can  as  yet  be  made  of  the  thickness  of  these 
Jurassic  beds;  they  have,  however,  been  pierced  by  four  bore  holes 
in  the  Champion  Bay  district,  the  deepest  being  at  Dongara.  This 
bore  was  sunk  for  the  purpose  of  the  delimitation  of  the  seaward 
extension  of  the  Irwin  River  coaj  measures,  which  there  are  good 
grounds  for  believing  to  lie  beneath  the  Mesozoic  beds.  The  bore 
attained  a  depth  of  2,111  feet  when  operations  were  stopped  owing 
to  tlie  capabilities  of  the  boring  plant  being  exhausted  without  the 
base  of  the  Jurassic  rocks  having  been  reached.  There  are  thus 
over  2,000  feet  of  these  beds  in  this  locality. 

The  recognition  by  Mr.  W.  D.  Campbell  of  the  remnants 
of  an  extensive  dolomitic  limestone  formation  at  an  altitude  of 
about  900  feet  above  the  level  of  the  sea  at  Norseman,  and  distant 
about  100  miles  due  North  from  the  coast  at  Esperance  Bay  (Long. 
122  degrees  East)  containing  fossils  of  either  late  Tertiary  or 
Recent  Age  is,  perhaps,  next  to  the  Carboniferous  Glacial  beds,  one 
of  the  most  important  of  the  recent  advances  in  our  knowledge  of 
the  younger  geological  formations. 

Two  small  outliers  of  this  formation  occur  on  the  western  bank 
of  Liake  Cowan  and  four  near  Lake  Dundas.  The  beds,  which  in  the 
vicinity  of  Norseman  occupy  but  a  very  small  area,  consist  princi- 
pally of  a  dolomitic  limestone,  with  several  siliceous  bands.  These 
beds  contain  species  of  Turitella,  allied  to  T.  terehra ;  Pecten, 
Cardium  (or  Cardita)  Magellania,  and  fragments  of  Polyzoa, 
These  discoveries  are  of  considerable  importance,  and  must  be 
thoroughly  examined  some  day,  as  they  involve  a  whole  series  of 
important  conclusions  which  depend  upon  the  age  of  the  fossils  the 
beds  contain. 

At  Balladonia,  many  miles  to  the  east  and  in  what  is  known  as 
the  Eucla  limestone  plateau,  the  flesh  coloured  limestones  have 
yielded: — ^A  Pecten,  allied  to  Chlamys  asperimus,  Lamck  ;  near 
Madoura  Station  a  shell  aglomerate  yielded  Venus  peronii  var 
conularis,  Lamok  ;  and  TapeSj  probably  J.  Avaneosus,  Phillipsi^  a 
living  species.  These  fossils  seem  to  indicate  a  deposit  of  com- 
paratively recent  age. 

Entering  the  State  at  its  eastern  frontier  in  the  NuUabor 
Plains,  and  extending  without  any  interruption  as  far  as  Israelite 
Bay,  is  very  large  development  of  strata  of  Recent  and  Tertiary 
Age.  These  strata  consist  of  flesh-coloured  limestones  associated 
with  sandy  porous  beds,  into  which  the  rainfall  is  rapidly  absorbed 
and  discharged  seawards  in  the  form  of  fresh  water  springs,  and 
axe  the  western  extension  of  the  beds  pierced  in  the  five  bores  in 
South  Australia. 

These  beds  form  what  is  known  as  the  Premier  Downs.  An 
immense  limestone  plateau  extending  from  Qoddard's  Creek  (E. 
Long.  124  degrees)  to  the  South  Australian  frontier,  terminating 
abruptly  along  its  southern  border  by  a  conspicuous  escarpment 
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400  feet  high  in  some  places.  The  limestone  plateau  extends  for 
miles  into  the  interior,  and  the  average  altitude  (so  far  as  can  be 
ascertained)  of  the  inland  margin  is  about  1,000  feet  above  se* 
level. 

The  bore  nearest  the  Western  Australian  frontier  is  at  Albala- 
karoo,  on  or  near  the  telegraph  line  at  about  45  miles  east  of  Euda. 
This  bore  attained  a  total  depth  of  1,084  feet,  and  bottomed  on 
granite  at  1,073  feet,  after  passing  through  (in  descending  order) 
565  feet  of  (Eucia)  limestone,  426  feet  of  clay  ( fshale),  and  82  feet 
of  a  ''hard  rock,''  which  those  in  charge  of  the  operations  could  not 
determine. 

Two  bores  have  been  sunk  by  the  Western  Australian  Govern- 
ment near  Madura.  No.  1  bore  was  put  down  at  a  point  110  feet 
above  sea  level,  and  distant  30  chains  south  of  the  Eucla  limestone 
escaipment,  which  is  350  feet  high.  The  bore  was  carried  down 
to  a  total  depth  of  2,041  feet,  and  passed  (in  descending  order) 
through  about  766  feet  of  limestone,  underlaid  by  alterations  of 
clay  shale,  ^metimes  Glauconitic  dolomitic  limestone.  The  bore 
ended  in  a  soft  mudstone.  The  second  or  No.  2  bore  was  situated 
30  miles  to  the  north  of  No.  1,  on  the  limestone  plateau,  and  about 
300  feet  above  the  level  of  No.  1.  It  was  carried  down  to  a  depth 
of  412  feet,  and  passed  through  nothing  else  but  limestone— the 
Eucla  limestone.  The  sequence  of  strata  in  the  Western  Australian 
bores  coincides  in  its  essential  particulars  with  that  indicated  by  the 
South  Australian  bores,  and  there  can  be  very  little  doubt  as  to 
identity  of  the  two  series  of  beds  whatever  may  be  their  age. 

Laterite, — ^No  mention  of  the  recent  advances  in  Western  Aus- 
tralian geology  would  be  complete  without  some  reference  to  that 
extensive  development  of  residual  deposits  which  have  been  found 
over  the  whole  length  and  breadth  of  the  State. 

The  term  laterite  has  been  ofi&cially  adopted,  though  in  a  some- 
what more  extended  sense  than  its  original  application,  for  all  the 
deposits  resulting  from  the  decomposition  and  reconsolidation  of 
rocks  in  situ. 

The  laterites  of  Western  Australia  consist  largely  of  hydrated 
oxide  of  iron  and  alumina,  producing  on  the  one  hand  deposits 
of  excellent  iron  ore  and  on  the  other  bauxite.  In  some  parts  of 
the  State  the  deposition  of  secondary  silica  in  the  lateritic  deposits 
produces  what  are  practically  quartzites;  these,  by  an  increase  in 
the  ferruginous  colouring  matter,  pass  into  a  jasperoid  form  of 
laterite.  There  are  thus  three  forms  of  these  laterites — an  alu- 
minous, a  ferruginous,  and  a  siliceous — ^the  composition  being  liable 
to  vary  considerably  over  a  small  area,  it  being  lai^ly  governed 
by  the  nature  of  the  underlying  rocks. 

The  structure  is  sometimes  massive  and  almost  homogeneous, 
but  is  more  frequently  pisolitic  and  nodular,  in  which  case  the 
concretions  are  richer  than  the  interstitial  matter. 
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The  lateritic  deposits  naturally  vary  in  their  lithological 
characters.  .They  are  often  very  porous  and  weather  into  caverns 
and  cavities  of  all  sizes.  The  surface  of  the  rock  is  often  covered 
i^vith.  a  glaze  of  hydrated  oxide  of  iron.  When  freshly  broken  the 
roek  presents  a  mottled  appearance  owing  to  the  different  shades  of 
bro^vn,  yellow,  and  red.  The  rock  passes  gradually  into  the  under- 
lying rocks  without  any  sharp  line  of  demarcation.  That  fer- 
ruginous and  siliceous  laterites  are  more  commonly  met  with  is  due 
to  the  fact  that  deposits  of  this  type  are  better  able  to  resist 
disintegrating  influences  than  the  softer  varieties;  they  thus  not  only 
remain  themselves/  but  act  as  a  protecting  cover  for  the  rocks 
beneath. 

Mr.  J.  Beete  Jukes,  writing  in  1850,  in  his  almost  classic 
**  Sketch  of  the  Physical  Structure  of  Australia,"  mentions  the  oc- 
currence of  these  lateritic  deposits  as  seen  by  him  in  the  country 
between  Perth  and  York.    He  says  :— 

For  a  few  feet  below, the  surface  the  rock  was  a  singular  eon- 
cretionary  ferruginous  compound  which  looked  like  a  day  or  sand- 
stone that,  being  highly  ferruginous,  had  formed  itself  into  a  mass  of 
Bmall  balls  and  irregular  concretions  of  a  black  oxide  of  iron  or 
hematite.  Below  this  ironstone  (which  is  its  name  in  the  Colony) 
wherever  the  rock  was  exposed  it  appeared  for  many  miles  to  be 
g;ranite   or   some    granitic   compound. 

In  another  place  he  mentions  as  occurring  in  one  of  the  lateral 
valleys  of  the  Swan  River— 

A  thin  capping  of  ironstone  forming  a  line  of  smaU  crags. 

In  1861  the  late  Mr.  F.  T.  Gregory  gives  in  his  paper  "  On  the 
Geology  of  a  part  of  Western  Australia,''  an  account  of  this  lateritic 
deposit  capping,  the  Darling  Range,  and  claims  for  it  a  Devonian 
Age.  This  observer  mentions  the  important  fact  that  the  deposit 
blends  gradually  with  the  upper  surface  of  the  granite,  and  states 
that  it  would  seem  to  owe  its  origin  to  the  decomposition  of  the 
granite  in  situ. 

The  Rev.  W-  B.  Clarke,  in  his  "  Sedimentary  Formations  of 
New  South  Wales,"  remarks  :— 

Mr.  F.  T.  Gregory  indicated  on  his  map  and  in  his  report  the 
existence  of  Devonian  Bocks  near  York,  and  in  other  parts  of  that 
Colony.  Having  examined  the  rocks  so  indicated,  I  can  only. state  my 
belief  that  they  have  no  pretension  to  any  such  antiquity  and  are 
probably  mere  collections  of  loose  granitic  matter,  and  other  drift 
cemented  by  ferruginous  paste,  which  has  since  become  transmuted 
into  concretionary  nodules  and  hematite.  There  are  also  pebbles  of 
trap,  much  decomposed  in  the  so-called  Devonian.  They  may  be  per- 
haps more  properly  considered  as  representing  th^  Laterite  of  India. 

It  is  on  these  historical  grounds  that  Laterite  has  been  adopted 
in  Western  Australia  as  the  name  for  these  residual  deposits  rather 
than  the  term  Saprolite,  which  American  writers  have  suggested. 
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The  various  reports  of  the  Geological  Survey  contain  numerous 
descriptions  of  these  iateritie  deposits,  and  are  of  ten  -  accompanied 
by  analyses. 

These  analyses  show  variations  in  alumina  from  7.52  to  44.66 
per  cent.  ;  ferric  oxide,  10.02  to  88.23  per  cent ;  silica,  1.53  to  23.26 
per  cent  ;  combined  water,  8.10  to  26.44  per  cent.  ;  and  oxide  of 
titanium,  .59  to  3.10  per  cent 

A  recent  analysis  of  a  ferruginous  laterite  from  Comet  Yale 
(North  Coolgardie)  is  of  interest 

On  account  of  the  high  percentage .  of  chromium,  mostly  in  the 
form  of  a  hydrate  readily  soluble  in  hydrochloric  acid,  the  balance 
being  present  in  the  form  of  chromite. 

The  analysis  gave  79.01  per  cent,  of  ferric  oxide,  5.30  per  cent 
of  chromic  oxide,  3.14  per  cent  of  silica,  and  of  water  12.35  per 
cent.  Some  of  the  laterites  have  proved  to  be  more  than  appre- 
ciably auriferous. 

In  the  southern  portion  of  the  State  where  the  rainfall  is 
greatest,  the  Iateritie  deposits  support  an  abundant  vegetation.  The 
well-known  karri  and  jarrah  growing  in  all  their  splendour  thereon. 
In  fact  the  mapping  of  the  Iateritie  deposits  of  this  portion  of  the 
State  would  define  the  areas  over  which  both  karri  and  jarrah  occur. 

Elsewhere  in  the  State  the  laterites  support  but  a  scanty  vege- 
tation. 

So  far  as  our  observations  have  been  extended  the  laterites, 
for  the  reason  previously  given,  occur  as  disconnected  outliers,  which 
once  formed  part  of  a  continuous  deposit.  It  is  difficult  to  escape 
the  conviction  that  since  they  were  deposited,  a  considerable  time  may 
have  elapsed,  hence  the  laterites  may  be  of  some  geological  antiquity 
of  which  possibly  the  thickness  and  the  state  of  consolidation  may 
be  some  measure. 

We  have,  however,  as  yet,  Uttle  authentic  evidence  on  this 
point,  though  it  may  be  mentioned  that  a  bore  put  down  at  Cool- 
gardie, on  Reserve  No.  23,  certain  plant  remains  were  found  in  a 
deposit  containing  what  is  evidently  the  detritus  of  the  Iateritie 
beds.  These  plant  remains  have,  on  examination,  been  held  to 
belong  to  the  Ettcalypti,  McCoy  has  described  definite  eucalyptus 
foliage  from  the  older  gold  drifts  in  Victoria,  whilst  Ettin^ausen 
describes  several  species  from  the  Upper  Tertiaries  of  New  South 
Wales  and  deep  lead  in  the  New  England  Tinfield. 

On  this  evidence,  therefore,  the  laterites  seem  to  be  of  earlier 
age  than  the  Tertiary,  though  there  is  but  little  doubt  that  Iateritie 
deposits  are  forming  at  the  present  time. 

HI. — Volcanic  Bochs. 

Volcanic  rocks  have  played  an  important  part  in  the  geological 
history  of  Western  Australia,  and  the  evidences  of  this  igneous  ae- 
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tivity  are  to  be  found  in  the  form  of  lava  flows,  ash  beds,  breccias, 
dykes,  stills,  etc.,  which  make  a  prominent  feature  in  certain  por- 
tions of  the  State. 

Many  writers  and  observers,  it  must  be  noted  with  regret,  treat 
volcanic  rocks  in  such  a  fashion  as  to  suggest  that  they  constitute 
a  more  or  less  meaningless  interpolation  in  geological  history,  and  I 
have  no  desire  to  be  included  in  the  same  category. 

There  are,  so  far  as  is  at  present  known,  three  distinct  periods 
in  which  Western  Australia  has  been  the  scene  of  igneous  activity 
of  more  or  less  intensity.     These  periods  are  :— 

(a.)  In  Pre-Cambrian  time,  prior  to  the  deposition  of  the 
beds  containing  the  Olenellus  fauna.  These  old  ig- 
neous rocks  are  of  importance  in  the  part  they  appear 
to  have  played  in  connection  with  the  formation  of  the 
ore  deposits  of  the  State.  These  have  been  more  or 
less  fully  described  in  the  opening  portions  of  this 
address. 

(6.)  A  period  commencing  early  in  the  Nullagine  (Devonian) 
time,  but  ceasing  before  the  Carboniferous.  The  in- 
terstratiflcation  of  lavas  and  ashes  with  the  sandstones 
and  conglomerates  point  to  subaqueous  eruptions, 
though  from  the  amygdaloidal  nature  of  many  of  the 
lavas,  the  bulk  of  these  volcanic  rocks  must,  I  think, 
be  sub-aerial.  Several  of  the  focii  from  which  the 
lavas,  etc.,  emanated,  have  been  noticed.  The  magni- 
ficent series  of  basic  dykes  of  the  North- West  and 
elsewhere,  to  which  reference  has  already  been  made, 
suggest  to  one  who  has  examined  the  Devonian  Vol- 
canic Series,  that  fissure  eruptions,  of  which  these 
dykes  may  form  part,  have  been  in  some  way  respon- 
sible for  the  wide  extent  of  the  lava  fiows,  which  cover 
some  hundreds  of  square  miles. 

(e.)  After  the  deposition  of  the  Jurassic  Beds,  and  believed 
to  be  of  Tertiary  Age,  they  consist  of  basic  lavas  and 
.  ashes,  which  occur  in  great  force  in  the  Kimberley 
District. 

In  the  Ord  and  Bow  River  valleys  these  lavas  appear  to  have 
levelled  up  the  depressions  formed  therein  (except  certain  knife 
edge  ridges  of  the  older  rocks,  which  still  protrude  above  the  level) 
and  in  places  rest  upon  the  Devonian  Volcanic  plateau.  On  the 
Behn  River,  just  above  what  is  known  as  the  "  (Jorge,''  Dr.  Jack 
noted  a  dome  or  '^  pug ''  of  basalt,  which  apparently  formed  the 
focus  from  which  some  of  these  lavas  issued. 

At  Bunbury,  and  one  or  two  points  on  the  coast  round  the 
«oath-west  comer  of  the  State,  bedded  columnar  basalts  occur. 
Over  large  areas,  and  far  into  the  interior,  numerous  volcanic  eject- 


(3) 


Digitized 


by  Google 


66 

menta,  in  the  form  of  obsidian  bombs  occur,  and  were  probably 
derived  from  volcanoes  of  which  no  trace  has  yet  been  found,  it  is 
quite  possible  they  may  owe  their  origin  to  that  volcanic  r^on 
which  skirts  the  northern  coast  of  Australia. 

The  isreological  age  of  these  basaltic  lavas  in  the  present  state 
of  our  knowledge  is  a  matter  for  inference  only,  but  if  we  assume 
that  they  all  belong  to  one  period,  they  must  be  set  down  as 
Tertiary. 

Some  of  the  basic  intrusive  dykes,  which  are  also  widely  dis- 
tributed in  the  North- West,  and  form  such  pronounced  features  in 
the  scenery,  belong  to  a  later  period,  that  of  the  volcanic  eruptions 
of  Nullagine  (Devonian)  times  ;  for  many  cases  have  been  noticed 
in  which  they  traverse  the  Nullagine  Beds  for  many  miles.  Since 
the  Nullagine  volcanic  fires  became  extinct  Western  Australia  ap- 
pears to  have  known  no  outbreak  of  igneous  activity  until  pretty 
well  Tertiary  times. 

The  history  of  volcanic  action  in  Western  Australia  is  thus 
the  history  of  Pre-Cambrian,  Devonian,  and  the  Tertiary  periods. 

It  is  hardly  possible  within  the  scope  of  a  single  address  to 
consider  the  whole  question  of  the  Geology  of  Western  Australia. 
My  object  has  been  to  point  out  what  light  has  been  thrown  thereon 
through  recent  investigations,  by  merely  touching  the  fringe  of  the 
subj^t,  and  my  task  has  now  been  completed. 

In  the  fulfilment  of  the  task  I  have  ^ideavoured  to  inflict  to 
the  full  that  punishment  which,  by  the  irony  of  fate,  seems  to  be 
the  recognised  method  by  which  a  President  conveys  his  apprecia- 
tion of  being  made  the  recipient  of  one  of  the  highest  honours  which 
his  scientific  brethren  have  within  their  power  to  bestow. 

Whether  or  not  I  anticipate  your  endorsement  of  or  disagree- 
ment with  the  verdict  that;  the  "Punishment  fits  the  Crime,"  I 
know  that  I  am  voicing  your  feelings  when  I  say  that  during  our 
efforts  to  wrest  from  Mother  Earth  those  secrets  which  are  graven 
in  mystic  characters  on  her  face,  we  geologists  by  merely  wandering 
over  the  surface,  exchanging  the  genial  sunlight  for  the  feeble 
flicker  of  the  miner's  candle,  peering  down  the  tube  of  the  petro- 
logical  microscope,  calling  to  our  aid  the  delicate  chemical  balance, 
or  poring  over  the  "  Medals  of  Creation  "  in  the  seclusion  of  the 
Museum  Cabinet,  re-echo  the  sentiments  of  one  of  Grermany's 
greatest  poets  and  thinkers. 

"  Ach,  wunderschOn  ist  Gottes  Erde !" 
"  Und  8ch5n  auf  ihr  ein  Mensch  zn  sein." 

A.     GIBB    MAITLAND, 

Govermnent  Geologist. 
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8. — Prevention  of  External  Corrosion  of  Goldflelds 
Water  Supply  Pipes. 

(a.)    PBEIilMINABY   RbPOET. 

Nature  and  Causes  of  Corrosion.— Before  any  sugfgestions 
could  be  made  for  the  prevention  of  external  corrosion  of  the  Gold- 
fields  Water  Supply  pipes,  it  has  been  necessary  to  ascertain  be- 
yond doubt  the  causes  of  the  corrosion,  and  as  the  result  of  experi- 
ments made,  the  following  conclusions  have  been  drawn  :— The 
corrosion  of  steel  in  this  case,  as  in  most  others,  consists  in  the  for- 
mation of  a  porous  impure  hydrated  oxide  of  iron,  rust,  at  the  ex- 
pense of  the  solid  metal,  owing  to  the  interaction  of  the  latter  with 
.  ^vater,  and  the  oxygen  dissolved  by  it  out  of  the  air,  or  otherwise 
derived.  More  particularly  rust  has  been  shown  recently  by  Dr. 
Moody  in  a  paper  to  the  Chemical  Society  to  consist  mostly  of  the 
ferric  hydrate,  Fe,0,  (HO),,  with  more  or  less  small  proportions 
of  ferrous  hydrate  Fe(HO),  and  ferrous  carbonate  .PeCO, 
a  result  borne  out  by  the  experiments  carried  out  by  Dr.  Earp  and 
myself  upon  the  rusting  of  the  metal  of  the  Ooldfields  Water  Sup- 
ply pipes,  of  which  more  anon. 

It  may  be  taken  as  an  axiom  that  no  chemical  action  can  take 
place  at  ordinary  temperatures  between  two  permanent  and  dry 
solids,  owing  to  the  inertness  of  the  molecules  in  the  solid  state,  and 
to  the  impossibility  of  establishing  sufficiently  intimate  connection 
between  them.  The  presence  of  a  third  substance  in  the  liquid  or 
gaaeous  state,  which  is  capable  of  dissolving  even  traces  of  either 
substances,  sets  up  a  condition  of  affairs  very  much  more  favourable 
to  chemical  action,  since  the  dissolved  molecules  are  in  a  far  more 
active  state  than  before,  and  intimate  connection  is  assured  per 
medium  of  the  liquid  or  gas,  whilst,  most  important  of  all,  electro- 
chemical action  may  also  come  into  play. 

One  other  fundamental  fact  must  be  noted.  The  most  modem 
researches  in  chemistry  have  established  the  fact  that  in  very  many 
cases  of  chemical  action  the  most  important  (chemical)  factor  is 
not  the  overwhelming  proportion  of  the  two  main  substances  acting, 
but  those  apparently  insignificant  traces  of  other  substances,  which 
either  profoundly  alter  the  nature  of  the  main  materials,  or  else, 
in  ways  still  obscure  in  many  cases,  more  or  less  greatly  enter 
themselves  into  the  chemical  actions  going  en  and  retard  or  accel- 
erate them. 

All  these  considerations  bear  directly  upon  the  subject  of  this 
research,  viz.,  the  cause  of  the  more  or  less  rapid  corrosion  of  the 
external  surface  of  mild  steel  pipes  laid  underground.  For,  in  the 
first  place,  we  may  assume  without  hesitation,  that  perfectly  dry 
soil  in  contact  with  perfectly  dry  pipes,  whether  coated  or  not 
with  any  form  of  paint,  would  not  cause  th^  pipes  to  corrode.  Steel 
will  undoubtedly  corrode  to  a  very  slight  extent  if  suspended  in 
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air  out  of  reach  of  rain  or  other  visible  moisture,  since  even  the 
driest  air  contains  water  in  solutioi),  and  thus  three  essentials  to 
the  formation  of  rust,  viz.,  water,  oxygen,  and  carbonic  acid,  are 
in  contact  with  the  steel.  Such  corrosion  is  undoubtedly  extremely 
slow  (except  when,  owing  to  the  proximity  of  burning  coal,  sul- 
phurous acid  vapours  exist  in  the  air),  and  is  reduced  to  an  in- 
finitesimal amount  by  coating  the  metal  with  any  relatively  inactive 
and  impervious  material,  sueh  as  an  asphaltic  or  graphite  paint. 
The  asphaltic  paint  (tar,  asphalt,  and  maltha)  used  in  coating,  the 
Water  Supply  pipes  seems  to  have  been,  where  not  ^removed  by 
rough  handling,  etc.,  very  impervious  and  closely  adherent,  and 
therefore  an  excellent  preservative.  The.  corrosion  from  air  is  quite 
n^ligible  therefore. 

A  much  more  active  cause  must  be  looked  for,  and  failing - 
air,  this  was  sought  for  in  the  soils.  A  number  of  these  have  been 
examined,  and  more  still  being  analysed  with  the  greatest  care, 
owing  to  the  interesting  results  obtained  up  to  the  present  The 
soils  consist  for  the  most  part  of  quartz  sand,  clay,  and  iron  oxide 
in  varying  proportions.  There  is  very  good  reason  for  believing 
that  none  of  these  main  constituents  exerts  any  chemical  influence 
on  the  pipes.  Vegetable  matter  is  practically  absent.  Two  causes 
of  corrosion  suggested  themselves,  viz.  :— 

1.  The  presence  of  pyrites  in  the  soil  imdergoing  oxidation 

in  the  presence  of  water  and  air  with  the  production  of 
sulphuric  acid.  Except  possibly  in  one  ease,  this  was 
proved  not  to  be  the  case  since  pyrites  were  absent,  and 
on  treatment  of  the  soils  with  water  the  solution  far  from 
being  acid  was  found  to  be  alkaline,  owing  to  the 
presence  of  carbonate  of  lime. 

2.  The  presence  of  moisture  in  the  soil,  associated  with  an 

electrolyte  (or  substance  capable  of  canying  an  electric 
current)  in  the  form  of  a  salt  of  some  strong  mineral 
acid.  In  the  light  of  the  experiments  made,  there  ap- 
pears to  be  no  doubt  that  this  is  the  main,  if  not  the 
sole  cause  of  the  corrosive  effects  observed. 

Recent  expeiiments  in  England  have  shown  that  :— 

(a.)  Chemically  pure  water  is  without  effect  upon  iron  or 
steel,  such  water  being  practically  a  non-conductor  of 
electricity. 
(b.)  The  addition  of  pure  oxygen  to  chemically  pure  water 

does  not  make  it  more  active  towards  iron, 
(c.)  The  further  addition  of  an  electrolyte  of  the  kind  m«i- 
tioned,  such  as  common  salt,  gypsum,  etc.,  sets  up  gal- 
vanic action,  resulting  in  the  formation  of  free  acid 
and  consequent  active  corrosion. 

The  electrolytic  decomposition  of  an  oxygen  salt,  such  as  a 
sulphate  or  carbonate,  liberates  at  one  pole  (the  anode)  free  oxygen 
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together  with  the  free  acid  corresponding  to  the  salt,  viz.,  either  sul- 
phnric  or  carbonic.  The  similar  decomposition  of  a  chloride  yields 
chlorine  in  solution,  an  energetic  solvent  for  iron.  It  is  evident, 
therefore,  that  if  any  plate,  or  portion  of  a  plate  of  iron  or  steel 
becomes  the  anode  in  the  presence  of  a  solution  of  such  an  electro^ 
lyte,  energetic  corrosion  of  that  plate  is  to  be  expected. 

The  very  modem  science  of  metallography  has  shown  that  steel 
in  eonunon  with  most  other  commercial  metals,  is  not  a  perfectly 
homogenous  substance,  but  a  mixture  of  two  or  more  alloys.  In  the 
case  of  mild  steel  of  the  nature  used  in  these  pipes,  the  internal 
structure  is  found  to  be  a  main  mass  of  "  Perrite,"  which  is  almost 
chemically  pure  iron,  and  embedded  in  this  mass  numerous  small 
grains  of  "  Cementite/'  a  carbide  of  iron  (Fe^C),  more  or  less  regu- 
larly distributed.  In  these  two  constituents  of  the  steel  plates  we 
have  the  necessaiy  poles  and  connections  to  form,  when  in  contact 
with  a  solution  of  an  electrolyte,  a  series  of  small  batteries,  each 
causing  corrosion. 

Ferrite  is  a  highly  electro-positive  substance,  and  therefore  dis- 
solves with  comparative  rapidity.  Cementite  is  more  electro-nega- 
tive, and  being  also  the  cathode  is  but  little  affected  by  the  action. 
That  this  electrolytic  effect  is  not  so  small  as  one  might  at  first 
expect  is  shown  by  the  use  to  which  it  is  put  in  determining  the 
constituents  of  iron  and  steel  by  the  etching  of  polished  surfaces. 

To  obtain  a  rou^  quantitative  idea  of  this  action  a  series  of 
experiments  has  now  been  made,  using  relatively  pure  water  and 
solutions  in  water  of  the  various  electrolytes  normally  occurring 
in  soils.  A  number  of  small  bars,  Sin.  x  %  x  ^  were  cut  from  the 
metal  of  which  the  pipes  in  question  are  made,  and  roughly  polished, 
these  were  then  put  in  an  upright  position  iuto  well-stoppered  bot- 
tles, and  covered  for  half  their  depth  with  the  following  liquids  :— 

1.  Distilled  water,  freshly  boiled  to  remove  all  oxygen  and 

carbonic  acid. 

2.  Distilled  water  that  had  been  standing  some  days  and  had 

probably  absorbed  considerable  oxygen  and  caibonic  acid 
from  the  air. 

3.  Distilled  water  saturated  with  carbonic  acid. 

4.  Freshly  boiled  distilled  water  saturated  with  calcium  car- 

bonate (0.01  per  cen.  solution). 

5.  Do.  with  magnesium  carbonate. 

6.  One  per  cent,  solution  of  sodium  bicarbonate. 

7.  Do.  of  calcium  chloride. 

8.  Do.  of  magnesium  chloride. 

9.  Do.  of  sodimn  chloride. 

10.  Saturated  solution  of  calciimi  sulphate. 

11.  One  per  cent,  solution  of  magnesium  sulphate. 

12.  Do.  of  sodium  sulphate. 

13.  Solution  containing  %  per  cent,  each  of  magnesium  chlor- 

ide and  sodium  nitrate. 
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14.  Do.  sodium  chloride  and  sodium  nitrate. 

15.  One  per  cent  solution  of  sodium  nitrate. 

16.  Water  extracfe  of  soil  No.  1926. 

17.  Do.  of  No.  1962. 

18.  Do.  of  No.  1963. 

19.  Do.  of  No.  1924. 

20.  Do.  of  No.  1957. 

21.  Do.  of  No,  1956. 

The  results  of  these  experiments  were  extremely  interesting, 
in  every  case  but  one  a  noticeable  amount  of  corrosion  had  taken 
place  within  the  space  of  an  hour,  as  shown  by  the  formation  of 
rust  on  the  surface  of  the  plates,  and  the  appearance  of  a  precipi- 
tate or  deposit  of  iron  oxide  in  the  solutions  surrounding  than. 
The  effects  were  watched  for  two  days,  when  the  steel  bars  were 
removed,  and  the  iron  removed  from  them  was  estimated. 

These  experiments  show  that  :— 

(1.)  Rusting  takes  place  in  comparatively  pure  water  con- 
taining a  little  oxygen  and  carbonic  acid. 

(2.)  That  the  amount  of  rust  formed  is  nearly  doable  in 
the  presence  of  a  little  common  salt,  sodium  carbonate, 
or  a  mixture  of  magnesium  chloride  and  sodium  nitrate; 
whilst  it  is  considerably  increased  in  the  presence  of 
a  little  calcium  carbonate,  chloride  or  sulphate,  mag- 
nesium sulphate,  sodium  sulphate,  or  nitrate.  All 
these  salts  occur  in  the  soils  examined. 

(3.)  Water  extracts  of  three  soils  where  the  pipes  were  said 
to  be  very  bad  yielded  nearly  double  the  amount  of 
rust  yielded  by  pure  water. 

This  being  so,  the  soils  were  examined  with  a  view  to  determine 
the  nature  and  quantity  of  the  soluble  salts  contained  in  them.  The 
following  table  gives  the  results  in  percentages  of  the  soil  :— 


Lftboratoi7  No.      

im 

18U. 

mi. 

ins. 

uu. 

Locality,  miles  and  chains 

17-86 

18872 

1S9*90 

189^« 

188H» 

Condition  of  pipes 

Bad 

Bad 

Fair 

▼eiyOood 

Good 

Caldom  carbonate 

•014 

•002 

•088 

•098 

•085 

Ma«neflinm    „       

Sodium          „       

•019 

•080 

•098 

•015 

•ou 

•014 

Calcium  sulphate 

088 

•008 

Mstfnesium   „        

SoSum          „       

"yXS 

•Ott 

"aiz 

•178 

Sodium  nitrate       

Traoe 

•019 

Tlraoe 

Calcium  chloride 

•087 

Magnesium    „       

Sodium          „       

•087 

"aei 

^003 
•200 

•084 

'^ 

Iron  oxide  and  alumina  ... 
SiUoa 

j         -010 

•088 

H>15 

^{ 

•014 
•014 

Total 

•M7 

•178 

•817 

•108 

•588 

Nature  of  soil         

Weathered 

Coarse, 

Light 

Light 

Buff,  TBCT 

dioiite  and 

aandj  daj 

brown,  TBcy 

hfOfm,  irety 

maOji^ 

ffreyclaj 

sand  J  day 

sandy  elar 
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XiobonklsoTy  No 

1861. 

1868. 

1868. 

1864. 

1868. 

XKKNUity,  mUesand  chalnfl 

188^17 

192-00 

20116 

216-66 

218-40 

Condition  of  pipes 

Good 

Good 

Pair 

Bad 

Fail 

Caleixim  carbonate 

ISMSftkoeAxaD.    „       

Sodiiun            „        

fVKlram  nitrate       

Caldxam  chloride 

Iron  oxide  and  alumina  ... 
SiliCA 

•Oil 

'•024 
•025 
•070 

•266 
•028 
•013 

•014 
•002 

'•082 
•061 

■•000 
•084 
•006 

•028 
•004 

"-024 
•050 

"•018 
•012 
•016 

"           •083 
•006 

'"-OBS 

"^ 
•012 
•088 

•025 

'm 

•056 
•084 

•162    • 

•Oil 

•010 

Total 

•487 

•158 

•152 

•438 

•820 

17a.1ni3De  of  soil        

Brown  sandy 
clay 

Yellow 
clayey  sand 

Light  grey, 
sandy  clay 

Brown 
sandy  clay 

Light 
brown  clay 

Xflkbomtory  No 

1889. 

1870. 

1871. 

1990. 

1921. 

Ijocadity,  miles  and  chains 

241-01 

287-70 

306-70 

813^40 

815-40 

Condition  of  pipes 

Pair 

Good 

Pair 

Fair 

Bad 

•025 

•000 

•025 

026 

-025 

Vacrnesiiun       „ 
Socuiun             „ 

•016 

•009 

•002 

•009 

•Oil 
•019    . 

Calciom  solphftte 

issr*""  .:• 

•037 
•020 

•001 
•024 

•029 
•148 

•013 

•6:0 

Sodium  nitiate       

•012 

... 

Cidcitun  chloride 

Ma«ne8iiim  chloride 

Bodinm              ,, 

Iron  oxide  and  alumina   ... 

•284 

'•084 

"•018 

•005 
•060 

•086 

•024 

•007 

•012 

•004 

•006 

SiUca 

•006 

•006 

•022 

•Oil 

•086 

Total 

•424 

•140 

•266 

•100 

•132 

Nature  of  soil         

Light  brown 

Buil,  very 

Dark 

Brown 

BedsQudy 

clay 

sandy  daor 

brown  day 

sandy  clay 

clny 

Laboratory  No 

1982. 

1983. 

1809. 

1810. 

1921 

Locality,  miles  and  chains 

820-40 

328-00 

324-60 

88210 

335^20 

Condition  of  pipe 

Bad 

Bad 

Bad 

Good 

Very  bad 

Calcium  carbonate 

HjMnesium  carbonate     ... 
So^um              „ 

Oileium  sulphate 

ICagnesiufi  sulphate 

Sodium  nitrate"    ... 

Oaloium  chloride    

ICagneaium  chloride 

Iron  oxide  and  alumina  ... 
Silica 

•018 
•014 
•046 

"6l5 

•086 
•014 
•016 

•021 
•006 

i)19 
•006 
Trace 

•802 

•006^ 

•006J 

•002 
•024 

006 
•006 
•006 

•062 
•018 

•025 
•009 

H)84 
•045 
•018 

•208 
•032 

•016 
•005 

•018 
•027 

•018 
(       •OOl 
I       -Oil 

Total 

•159 

•370 

•125 

•861 

•091 

Nature  of  soil         

Bed  clay 

Brown  clay 

Brownish 
clay 

▼ery  sandy 
clay 

Brown 
sandy  el«y 
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Labontoij  No 

ins. 

1916. 

1966. 

1967. 

nm. 

LooOity.  miles  and  chains 

336-18 

83638 

840-50 

85877 

3S«-21 

Condition  of  pipe 

Very  bad 

Very  bad 

Very  bad 

P*ir 

F^ir 

Calcium  carbonate 
MiynniriiiTn  carbonate  "  ... 
Bodiam              „ 

Calcium  sulphate 

Mafrnesinm  sulphate 
Sodium              „ 
Sodium  nitnte       ...       ... 

Calcium  chloride 

Mafrnesium  chloride 
Sodium              ,               ... 
Iron  oxide  and  alumina  ... 
SUica 

•003 

'biB 
"081 

■008 
•082 
•004 
•006 

•022 

"-(fBB 
■057 
•Oil 

H»6 
•004 
•007 

•009 
•605 
•Oil 

... 
•084 

•QSS 
•016 
H)08 

•019 
•016 
■019 

"•105 

... 

■015 

•oil 

-on 

■073 
-060 
•108 

-ow 
■oos 

-006 

Total 

•128 

•225 

•119 

•874 

•SSI 

Nature  of  soil        

Sed  sandy 
day 

Bed  sandy 
clay 

sandy  day 

Bed  sandy 
day 

Bedwndy 
day 

Laboratory  No 

199. 

I960. 

1961. 

1962. 

ISO- 

LocaUl7,  miles  and  chains 

357'4S 

376-40 

879-48 

882-68 

385-08 

Condition  of  pipe 

Bad 

Bad 

Bad 

Good 

JP^ir 

Oaldnm  carbooate 

■082 

•016 

•017 

-014 

-€83 

ITagneainw  carbonate     ... 
Sodiam 

•Oil 
•026 

•012 
•089 

-014 
-006 

^4 

•189 

yngnesium  sulphate 
Sodium              „ 

•120 
•878 

"k»i 

•171 
•482 

"-OBff 

"ias7 

Sodium  nitrate       

•004 

Caldum  chloride 

ICMrnecium  chloride        ... 

•i08 

'-COS 

"•506 

'-HSff 

-149 

Iron  oxide  and  alumina  ... 

•008 

•001 

■008 

•OQB 

•006 

Silica 

•001 

•005 

•005 

•013 

•010 

Total 

•799 

-150 

1^877 

•184 

-846 

Nature  of  soil        

Bed  day 

Bed  day 

Bed  day 

Brown 
day 

Brown 
day 

This  table  shows  that  the  whole  of  the  soils  examined  contained 
soluble  salts,  varying  in  amount  from  one-tenth  to  one  and  a-third 
per  cent.  Corrosion  more  or  less  intense  is  therefore  to  be  ex- 
pected at  all  the  points  from  which  the  samples  were  taken.  This 
corrosion  will  be  entirely  prevented  by  the  asphaltic  covering  where 
intact,  but  wherever  it  is  chipped  or  scratched  the  pipe  will  be  open 
to  attack.    This  attack  will  be  dependent  upon— 

(1.)  The  frequency  with  which  the  soil  is  wetted  by  rain  or 
leakage. 

(2.)  The  extent  to  which  the  soil  retains  moisture  after 
rainfall  owing  to  its  topographical  position  or  its  physical  stmo- 
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ture.  Clay  pans  and  fiats  will  be  moist  long  after  the  ridges  have 
dried  and  stiff  clay  will  retain  moisture  for  weeks  after  loose  sand 
bas  lost  all  such  through  evaporation. 

(3.)  The  quantity  and  nature  of  soluble  salts  in  the  soil. 
"Witbin  the  limits  shown  by  the  analyses  the  effect  will,  as  a  rule, 
be  greater  where  the  total  amount  of  salts  is  greater,  but  will  be 
dependent  still  more  upon  whether  or  not  those  salts  are  derived 
from  acids  which  have  a  strong  afl&nity  to  iron.  Chlorides,  sul- 
phates, and  nitrates  may  be  expected  to  have  the  worst  effect. 

Finally  localisation  of  attack  will  result  from  localisation  of 
exposed  surfaces  or  of  salts  or  moisture  in  the  soil,  and  from  lack 
of  homogeneity  of  the  steel. 

Prevention  of  Corrosion, — ^Having  thus  arrived  at  a  definite 
conclusion  with  regard  to  the  causes  of  corrosion,  it  is  a  com- 
paratively simple  matter  to  suggest  means  of  prevention,  though 
the  relative  expense  and  adaptability  of  these  means  are  matters 
for  the  consideration  of  the  engineer  in  charge. 

In  short,  what  must  be  avoided  is  to  allow  moist  soil  to  remain 
in  contact  with  the  bare  metal  of  the  pipes  for  any  appreciable  part 
of  the  year,  especially  where  the  ground  is  salty.  This  object  is 
to  be  attained  by — 

(1.)  Continually  renewing  the  coating  of  the  pipes,  so  as  to 
preserve  it  practically  intact. 

(2.)     Reducing  leakage  to  a  minimum. 

(3.)     Diverting  all  surface  water  from  the  pipe  line. 

(4.)     Assisting  the  soil  to  dry  up  rapidly  after  rainfall. 

This  latter  point  is  the  only  one  which  needs  elucidation.  The 
air  of  the  interior  is  so  dry  at  all  seasons  of  the  year  and  at  times 
80  hot;  whilst  the  rainfall  is  so  slight,  that  loose  sandy  soil  will 
dry  naturally  too  quickly  to  allow  of  extensive  corrosion  taking 
plaee.  Stiff  clay  soils  are  however  so  retentive  of  moisture  that 
where  the  soil  is  of  this  nature  extra  supervision  of  the  pipes  should 
be  maintained  with  a  view  to  keeping  the  coating  intact,  whilst  the 
covering  of  soil  should  be  reduced  to  a  minimum,  or  even  done 
away  with,  and  any  steps,  locally  applicable,  taken  to  facilitate 
the  draining  and  dr3ring  of  the  soil  in  the  immediate  vicinity  of  the 
pipes. 

Renewals  of  the  pipes  will  have  to  be  undertaken  as  time  goes 
on,  and  before  such  are  made  it  would  be  well  to  have  a  thorough 
investigation  made  into  the  question  of  the  suitability  of  mild 
steel  for  such  work  in  the  salty  soils  of  the  interior.  Reasons, 
both  practical  and  theoretical,  point  to  its  being  far  from  an  ideal 
material  for  such  work. 
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In  conclusion,  I  must  acknowledge  my  indebtedness  to  Dr. 
F.  S.  Earp  in  the  preparation  of  this  report,  that  gentleman 
having  made  most  of  the  neoessaiy  estimations  and  analyses. 

EDWARD  S.  SIMPSON,  B.E.,  F.C.S., 
Mineralogist  and  Assayer. 


(b.)  Second  and  Final  Repobt. 

Since  the  presentation  of  my  preliminary  Report  upon  the 
corrosion  of  the  G.W.S.  pipes,  the  work  of  Dr.  Earp  and  myself 
has  been  chiefly  upon  the  completion  of  the  analyses  of  soils  fpom 
various  parts  of  the  pipe-line,  upon  determining  the  relative  effect 
of  these  soils  upon  different  brands  of  metal  and  upon  experi- 
menting with  various  substances  likely  to  neutralise  or  retard  the 
evil  effect  of  the  soils. 

Analyses  of  Soils.— The  accompanying  Table  1  gives  the 
analyses  of  29  more  soils  from  the  pipe-track. 

The  variable  action  of  these  soils  is  dependent  upon  several 
independent  factors,  viz.: — 

(a.)  The  state  of  the  pipe  coating. 

(6.)  The  percentage  of  salts  in  the  soiL 

(c.)  The  capacity  of  the  soil  for  retaining  moisture. 

(d,)  The  drainage  of  the  soil. 

The  irregular  pitting  of  the  pipes  has  been  imitated  in  the 
laboratory,  and  would  also  appear  to  be  due  to  several  causes,  viz., 
irregular  exposure  of  the  pipe,  lack  of  homogeneity  of  the  metal, 
and  water-line  action. 


Tablb  1. 


Labomtory  No 

1087. 

S068. 

S068. 

8888. 

1881. 

Locality,  miles  and  dudni 

a-fiS  from 

4-61. 

4-68, 

4^7a, 

6-86. 

Weir. 

Clackline. 

Clackline. 

Oiifti»k-Kiif^ 

f<hif»UiBA. 

Condition  of  Pipe 

Bad. 

Bad. 

Very  bad. 

Bad. 

Ffeir. 

Caloinm  carbonate 

•015 

•008 

•007 

•005 

•008 

Majpnesitim    „       

Sodium          

•009 
•055 

•008 

•004 

Calcium  sulphate 

•005 

•008 

Maffneeium  sulphate 
Sodiom             „ 

•018 
*U28 

•oil 

•ooe 

•088 

-004 

•087 

Sodium  nitrate       

•001 

Calcium  chloride 

Msffnesium  chloride 
Sodium  chloride    

•007 

•008 

•015 

•020 

•100 

•MB 

•001 

•006 

•015 

•006 

■ooe 

Silica 

•018 

•028 

■008 

•ou 

-015 

Total 

•006 

•U5 

•068 

•087 

•544 

Nature  of  soil        

Dark  grey  ' 

Greenish 

Dark  gr^ 

Qtey 

Bsadj  claj. 

mica  with 

sandy  day. 

<^y  and 

Mdyehy. 

sand. 
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I<abora,tox7  ^o 

aoK. 

2127. 

2128.      1      2129. 

2180. 

Locality,  milee  and  chains 

19-80 
Werribee. 

Bed.  North 

side,  Avon 

Eiver. 

Northam 
oifieeyard. 

Seabrook 

Bail  Mile, 

88-0. 

Mendar. 
9260. 

Condition  of  Pipe 

Bad. 

Good. 

Bad. 

Pair. 

Good, 

Calcium  carbonate 
Magnoarinin  carbonate     ... 
Sodimn 

Macpiieainm  eulphate 

Somxim  snlpbate    

Uoditua  nitrate       

Mafneeiam  cbloride 
Soainm            ., 
Izon  Oxide  and  Alnmina ... 
^lica. 

•006 
•006 

•oio 

•001 
•017 
•020 
•075 

•005 
•001 

1        •013 

i    r 

1 

1        •016 
■        ^006 

1        ^012 

1      •ooe 

•014 
•012 

•014 
minute 
trace. 

•066 
•004 
•016 

•009 
•012 
■067 

•oio 

minute 
trace. 

•082 
•009 
•019 

•009 
•018 
018 

•016 
minute 
trace. 

•048 
•006 
•014 

Total 

•134 

•065 

•104 

•168 

•118 

l^atare  of  soil         

WiS^ 

Light 

brown 

sandy  day. 

Qtej  day. 

brown  day 

Grey 
.  sandy  clay. 

Ijsiboratory  No.       

SISL 

sm. 

21fi2. 

2188. 

2164. 

lOO-OO. 

T^^ 

TS^'f 

W; 

^t: 

Condition  of  pipe    

Fair. 

Good. 

Fair. 

F^. 

Fair. 

Somnm              „ 
Oalcinm  sulphate    

Sodinm  nitrate"     ... 

Cakdnm  chloride     

Ifaffnesinm  chloride 

Iron  oxide  and  alnmina    ... 
Silica 

•007 
•012 
•010 

•017 

•088 
•006 

•021 

•017 

•008 
•068 
•084 

•415 
•012 
•664 

•007 
•006 

•006 

•002 
•089 
•010 
•160 

•007 

•060 
•245 

•001 

•055 

3-060 

•166 

•037 

•on 

•008 
-008 

minnte 
trace 

•004 
•319 
•014 
•044 

Total    

•uo 

•608 

•219 

3^6S1 

•409 

Iffatareofsoil          

Qrey  ckj. 

Grey  send, 
little  day. 

Grey  sand, 
lit&day. 

Grey  sand. 

Bufrdayey 
sand. 

lAboratoryNo 

sm. 

2188. 

2182. 

2181. 

2186. 

Locality,  iniles,  and  chains 

Wyola. 
124^00. 

*ai^ 

^sfss:^' 

Bu^ajla. 

«-g^^ 

Condition  of  pipe    

Very  bad. 

Good. 

Fair. 

Very  bad. 

Very  bad. 

Cblciam  carbonate 

Matfnceittm  carbonate 

MHpesiam  solphate 

Sodinm  nitrate 

Caloinm  chloride     

Magnesium  chloride 
Bo&am             „ 
Iron,  qirid#,  and  alnmina  ... 
SiUoa 

•006 

•001 
•019 

•128 
•016 
•090 

.004 
•018 

•006 
•012 
•001 
•006 
•081 

•OU 
•014 
•087 

•090 

•058 
•048 
•806 

•006 
•013 
•012 

•086 

•087 
•088 
•188 

•009 
•018 

•ooo 

•015 

•080 
•017 
•156 

Total    

•266 

•078 

•486 

•805 

•296 

Grey  clayey 
sand. 

Pink  sandy 
clay. 

*1ir^ 

Grqr  dayey 
sand. 

White 
ssndyday. 

uiyiiizeu  uy  "^..j  vj' v./ pt  i v» 
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Laboratory  No 

S196 

2197. 

2M0. 

221L 

m^. 

LooaUty,  mOm,  and  obains 

Bungalla, 

KeUer. 

KeDer- 

Doodle- 

Doodle 

14170. 

berrin. 

bffirin. 

Wne, 

kine. 

148  75. 

158-40. 

154-40. 

155-33L 

Conditioii  of  pipe 

Bad. 

Qood. 

Bad. 

Yuix, 

B^. 

CUdain  carbonate 

■on 

•Oil 

•009 

-028 

-017 

Haffneainm  carbonate     . . . 
Sodiom 

•012 

-Oil 

•009 

im 

•027 

•043 

•061 

■012 

CUotnm  Bolphate 

... 

]Ca«ne«iiun  sulphate 

^ 

•018 

•084 

-m 

-OM 

Sodinm  nitrate       

•028 

-010 

-007 

CUoium  chloride    

liurnesium  chloride 
8o£am 

•S8S 

•040 

•068 

•142 

-loe 

Iron  oxide  and  alumina  ... 

•002 

H»3 

•031 

•007 

■015 

Bilica 

•086 

•118 

•000 

•081 

•QBS 

Total 

•356 

•858 

•315 

•238 

■281 

Orey  clayey 

(}rey  clayey 

Brownish 

Buff  sandy 

Qrer  daf - 

Nature  of  BoU        

sand. 

grey  sandy 
day. 

day. 

Laboratory  No 

SO. 

2M. 

2017. 

2220. 

Loca  iiy,  milea,  and  chaina 

Hine'i  Hill, 

3737  Soil  in 

826  Soil  in 

961-70  Sofl  in 

167*68. 

contact  with 

contact  with 

oontaetwitii 

incrustation. 

2016. 

2017. 

Condition  of  pipe 

Very  bad. 

Bad? 

Bad? 

Bad? 

Calcium  carbonate 

•020 

•016 

•017 

-024 

Magnerinm  carbonate   ... 
So£um               

•015 

•016 

•0S3 

-0S7 

Magnedum  sulphate     ... 

... 

•017 
•188 

•008 

•002 

•070 

•561 

Sodinm  nitrate    

•089 

Calcium  chloride 

■012 

- 

Ma^mesium  chloride      ... 

-061 

Bodinm 

•356 

•083 

-126 

■qyft 

Iron  oxide  and  alumina ... 

•018 

•000 

•020 

•014 

SiUca 

... 

-018 

•006 

•013 

•018 

Total 

•685 

•227 

•278 

•966 

Nature  of  soil      

Buff  Bandy 
clay. 

Bright  red 

Buff  clay. 

Rpownish 
reddsj. 

'  Composition  of  External  Incrustation.— A  typical  sample  of 
incrustation  from  the  pipe  in  contact  with  soil  No.  2284  of  Table  1 
was  analysed  with  the  following  results  : — 


Iron  peroxide,  Fe,0, 
Iron  protoxide,  FeO ... 

Lime,  CaO 

Magnesia,  MgO 
Water  below  100®     ... 
Water  aboTe  100«     ... 
Carbonic  anhydride,  CO, 
Sulpharic  anhydride,  SO, 

Chlorine,  CI 

Insoluble  olay,  etc   . . . 


percent. 

86-96 

6-44 

1-08 

•81 

4-05 

1-74 

3-68 

•24 

•  -43 

48-80 

09-28 
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This  is  typical  rust  admixed  with  a  good  deal  of  soil.  The  presence 
of  carbonates,  sulphates,  and  chlorides  shown  by  the  analysis  points 
to  the  influence  of  soluble  salts  in  the  formation  of  the  incrustation. 

Several  other  similar  samples  were  examined  and  found  to  be 
identical  with  that  analysed. 

A  qualitative  analysis  was  also  made  of  a  sample  of  internal 
incrustation.  This  was  of  similar  character,  principally  hydrated 
peroxide  of  iron  with  a  little  protoxide,  carbonic  acid,  and  mechanic- 
ally held  sand  and  organic  matter. 

Relative  Corrosion  of  Iron  and  /Steei.— Experiments  have  been 
made  to  determine  the  relative  effect  of  the  soils  upon  iron  and  steel, 
the  idea  being  to  determine,  if  possible,  whether  the  steel  at  present 
in  use  was  less  suited  for  the  purpose  than  iron  or  other  steels.  The 
metals  tested  were  (1),  Steel  from  present  pipes  ;  (2),  Mannesmann 
steel  ;  (3),  soft  iron.  Bars  of  these  metals  were  immersed  in  water 
extracts  of  the  soils  to  such  a  depth  that  the  area  of  metal  exposed 
to  the  action  of  water  was  constant,  viz.,  27  sq.  centimetres  (4  3-16 
sq.  inches).  Corrosion  was  apparent  within  a  few  hours  after 
immersion,  and  after  four  days  the  amount  of  metallic  iron  re- 
moved from  the  bars  in  the  form  of  rust  was  determined  with  the 
results  in  Table  2. 

Tablb  2. 


Pipe  steel. 

Maoneeiiumn  steel. 

Iron. 

jBztraot  fiom  Soil  No. 

Milligram 

mw  remored  by  corrosion. 

2182 

11-8 

19-8 

9-4 

2186 

16-9 

21-2 

151 

2196 

28-5 

24-9 

216 

2241 

17-4 

20-7 

]6'5 

2213 

150 

24-5 

Loat 

Mixed  extracts  of  10  soils 

10-5 

10-5 

10  2 

xVs  was  expected  from  its  more  homogeneous  structure,  the 
action  on  iron  was  slightly  less  throughout  than  that  on  either  steel. 
However  the  inferior  strength  and  increased  cost  probably  more 
than  counterbalances  the  slightly  grater  resistance  to  corrosion.  Of 
the  two  steels  experimented  on,  that  in  the  present  pipes  is  deci- 
dedly more  resistant. 

In  connection  with  the  corrosion  of  steel  water  pipes  by  salts 
in  the  soil,  the  following  extract  is  of  interest.  It  is  taken  from  a 
Bulletin  of  the  United  States  Geological  Survey  on  reinforced  con- 
crete pipes.* 

Steel  pipe  is  naturally  limited  to  a  thin  shell  on  account  of  its 
great  strength,  weight,  and  cost.  It  is  easOy  attacked  by  salts  and 
acids,  both  on  the  inside  by  the  water  flowing  through  it  and  on  the 

*  Ezpc  riments  on  steel  concrete  pipes  on  a  working  scale  by  John  Washington,  iSOb, 
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outside  by  the  material  surrounding  it.  A  sHglit  deterioration  io  so 
thin  a  shell  means  a  large  loss  in  strength,  and  the  life  of  a  steel  pipe 
is  therefore  limited  to  a  few  years,  depending  upon  the  nature  of  the 
material  in  which  it  is  laid.  Experience  has  sbown  that  in  alkali 
ground  in  Southern  California  the  life  of  a  sheet-steel  pipe  is  diort 
The  life  of  the  pipe  may  be  lengthened  by  a  coating,  both  inside  and 
outside,  of  asphaltic  material.  The  coating  is  applied  by  dipping  the 
pipe  into  a  hot  bath  of  the  asphalt  mixture.  If  this  dipping  is  not 
carefully  done  at  just  the  proper  temperature  it  is  not  Ukely  to  add 
much  to  the  life  of  the  pipe.  The  coating  is  liable  to  be  broken  in 
places  by  careless  handling  in  transit  from  the  factory  to  the  work, 
and  unless  such  places  are  recoated  they  are  soon  attacked,  and  the 
efficiency  of  the  pipe  is  thus  materially  lessened!  In  all  of  the  pro- 
jects in  the  arid  States  more  or  less  alkali  ground  is  encountered,  and 
in  many  of  the  projects  provision  has  to  be  made  for  the  drainage  of 
the  lands  to  get  rid  of  the  alkali.  Under  these  circumstances  other  and 
more  durable  material  than  steel  or  iron  must  be  sought. 

Prevention  of  Corrosion.— Means  were  sought  for  preventing 
or  at  any  rate  checking  the  action  of  the  salt  of  the  soil  on  tbe 
pipe.  Assuming,  as  stated  in  my  previous  report,  that  the  cause 
of  eoiTosion  is  the  electrolysis  of  the  dissolved  salts  with  the  con- 
sequent momentary  liberation  of  substances  of  an  acid  character, 
reduction  of  corrosion  sl\ouId  be  brought  about  by  the  application 
to  the  soil,  or  to  the  surface  of  the  pipe,  of  a  substance  which  would 
either  lower  the  conductivity  of  the  salt  solutions,  or  else  imme- 
diately neutralise  the  liberated  acid. 

Substances  of  the  former  class  appear  mainly  to  be  both  ex- 
pensive and  difficult  to  apply  practically.  That  they  do  materially 
reduce  coiTosion  the  following  figures  attest  :— 


Corrosion  with 

soltition  before 

addition  of 

alcohol. 


Pipe  steel 
Mannesmann  steel 
Iron       


Corrosion   after 

addition  of 

aloohoL 


8-9 
70 
0-4 


Substances  of  the  latter  class  must  be  alkaline,  but  not  car- 
bonated alkalis,  these  give  rise  to  carbonic  acid  under  the  influence 
of  electrolysis.  Limestone  was  therefore  expected  to  be  valueless, 
and  found  by  experiment  to  be  so.  Effective  substances  would  be 
such  oxides,  hydrates,  and  basic  silicates,  as  are  readily  attacked  by 
acids.  The  following  substances  were  actually  tried  and  found 
effective  :— 


(1.)  Caustic  soda. 

(2.)  Caustic  potash. 

(3.)  Ammonia. 

(4.)  Quick  lime. 

(5.)  Freshly  slaked  lime. 

(6.)  Sodium  silicate  (water  glass). 
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Portland  cement  was  not  tried,  but  would  undoubtedly  be  equally 
effective. 

The  effect  of  all  these  substances  was  to  indefinitely  prevent 
corrosion,  provided  fresh  supplies  of  air  were  not  allowed  to  reach 
tlie  soil  solution  with  which  the  metal  was  in  contact.     Herein  lies 
the  bar  to  their  practical  application.    Air  contains  sufficient  car- 
l>onic  acid  to  convert  lime,  etc.,  in  process  of  time  into  the  corres- 
ponding carbonates,  and  then  all  their  protective  influence  is  lost. 
The  experiments  with  lime  were  therefore  interesting,  but  disap- 
pointing.    Two   steel  bars  were  partly  immersed   in   1   i>er  cent, 
solution   of   sodium  chloride  and   sodium   sulphate.     In   one  hour 
s%ns  of  corrosion  were  apparent,   and  rapidly   increased.    After 
two  days,  the  iron  removed  by  corrosion  was  26.3  and  22.3  milli- 
grams respectively.     The  corrosion  was  general,  but  sli^tly  more 
marked  near  the  surface  of  the  solution.     The  experiment  was  then 
repeated  with  solutions  of  the  same  salts  containing  in  addition 
%  per  cent,  of  lime.    For  four  days  no  action  whatever  was  notice- 
able, after  that  a  very  slow  corrosion  set  in  at  the  water  line  only, 
where  the  solution  had  become  saturated  with  atmospheric  carbonic 
acid.     The  action  was  allowed  to  proceed  for  70  days,  with  the  fol- 
lowing results  :— 

The  corrosion  was  confined  to  the  surface  level  of  the  liquid. 

Tiie  steel  was  corroded  to  a  maximum  depth  of  V/z  millimetres 
at  this  point. 

.  The  rust  formed   nodular    incrustations,    portions    of    which 
dropped  off  from  time  to  time. 

The  rates  of  corrosion  were  2.5  and  2.9  milligrams  per  day,  as 
against  13.1  and  11.1  when  no  lime  was  used. 

A  similar  experiment  was  made  with  the  water  extract  of  soil 
No.  2284,  with  the  following  results  :  — 


Corrosion  after  six  days. 

Wi^ontlime. 

With  lime. 

Pipe  Bteel        

Mannesmann  steel    ... 
Iron       

86-7 
381 
44-2 

61 

10-3 

3-3 

The  deductions  to  be  drawn  are  that  a  thin  layer  of  lime  be- 
tween the  pipes  and  the  soil  would  considerably  retard  corrosion 
at  first,  but  that  by  absorption  of  carbonic  acid  from  the  air  the 
protective  effect  would  be  gradually  lessened  until  it  became  nil  at 
the  end  of  a  very  few  years  at  most. 

What  may  be  called  chemical  methods  of  checking  corrosion 
do  not  therefore  appear  to  be  practically  successful.     One  is  obliged 
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to  fall  baek  on  the  purely  mechanical  one  of  keeping:  the  pipes 
sheltered  from  action  by  a  strongly  and  closely  adherent  and  im- 
pervious coating  of  some  material  having  itself  no  effect  upon  the 
steel. 

I  have  been  unable  to  obtain  details  of  the  Barff  process  of 
treating  pipes.  It  consists,  I  believe,  of  heating  them  in  an  atmos- 
phere of  steam  until  a  thick  and  very  adherent  coating  of  magnetic 
oxide  forms  on  the  surface.  This  coating  is  said  to  be  an  excellent 
protection  against  rusting. 

Time  and  experience  have  led  to  an  almost  universal  belief  in 
the  tar-asphalt  coating.    It  was  lately  stated  in  a  technical  joamal 
that  unless  the  carbolic  acid  be  previously  removed  from  the  coal 
tar,  such  a  coating  has  itself  an  action  on  the  pipe,  and  tends  to 
increase  the  loosening  and  flaking  off  which  is  the  main  objection  to 
this  coating.     This  is  a  point  which  should  be  noted  if  local   tar 
is  used.    Mr.  Reynoldson's  own  suggestion  to  use  a  jute  binding 
with  the  tar-asphalt  coat  appears  to  be  an  excellent  one.    To  avoid 
destruction  in  the  hot  asphaltic  mixture  the  jute  may  require   a 
previous  soaking  in  a  heavy  oil,  such  as  crude  vaseline.    Experi- 
ments on  a  working  scale  with  this  jute  covering  would  be  well 
justified,  and  at  the  same  time  as  an  alternative  the  toughening 
effect  of  ihe  addition  to  the  asphalt  mixture  of  10  or  15  per  cent. 
of  flake  mica. 

Graphite  paint  id  largely  used  in  the  United  States  for  the  pro- 
tection of  metal  work  above  ground  with  what  are  said  to  be  ex- 
cellent results.     This,  too,  should  be  worth  a  working  trial. 

Final  Conclusions.— The  results  of  all  the  experiments  made  by 
myself,  as  well  as  the  accounts  of  others  made  elsewhere,  confirm  me 
in  the  following  opinions  :-»- 

1.  Steel  corrodes  slowly  when  kept  quite  dry. 

2.  Steel  rusts  comparatively  rapidly  in  contact  with  air  and 
water. 

3.  The  life  of  steel  pipes  is  very  considerably  shortened  when 
the  soil  in  which  they  are  laid  contains  over  0.1  per  cent,  of  soluble 
salts,  such  as  common  salt,  gypsum  (calcium  sulphate),  etc. 

4.  They  can  only  be  preserved  by  a  perfectly  adherent  and 
impermeable  coating  which  itself  has  no  action  on  the  metal. 

5.  Such  a  perfect  coating,  owing  to  necessary  rough  handling, 
being  impossible  of  attainment,  the  nearest  possible  approach  to 
it  should  be  secured. 

6.  In  view  of  the  necessary  imperfections  of  the  coating,  the 
strongest  efforts  should  be  made  to  keep  the  soil  in  contact  with 
pipes  absolutely  dry  by  drainage,  diversion  of  surface  water,  check- 
ing leaks,  substituting  sand  for  clay  as  a  covering,  etc 
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7.  Iron  is  somewhat  more  resistant  to  corrosion  than  steel, 
and  occasionally  it  may  be  more  economical  to  use  it  in  place  of 
steel  for  pipes.  In  each  case  the  relations  between  costs  and  effi- 
ciency must  be  carefully  worked  out. 

EDWARD    S.    SIMPSON,  B.E.,  F.C.S., 

Mineralogist  and  Assayer. 


^ol6.— Researches  into  the  causes  of  the  corrosion  of  the  pipes 
on  the  Goldfields  Water  Supply  main  were  made  in  the  Survey 
Laboratory  during  the  year  1906.  To  assist,  in  these  investigations 
it  was  found  necessary  to  enlist  the  services  of  Dr.  F.  S.  Earp  for 
a  period  of  six  months  ;  his  salary,  however,  was  paid  by  the  Gold- 
.fields  Water  Supply  Administration,  in  whose  interest  the  special 
work  was  carried  out.  The  information  obtained  as  a  result  of  the 
laboratory  investigations  of  the  soils  from .  the  Goldfields  Water 
Supply  pipe  track,  and  their  effect  upon  pipe  steel  and  iron,  are  of 
considerable  interest,  and  of  more  than  mere  local  importance. 
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